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<400> 1 



Ser 


Asp 


Pro 


Val 


Arg 


He 


Thr 


Asn 


Pro Gly 


Ala 


Glu 


Ser 


Leu Gly 


Tyr 


1 








5 










10 










15 




Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Asp 


He 


Tyr 


Val 


Asn 


Pro 








20 










25 










30 






Pro 


Arg 


Val 


Asp 


Val 


Phe 


His 


Gly 


Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 






35 










40 










45 








Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 


Gly 


Asn 


Glu 


Trp 


Val 


Asp 


Asp 


Ser 


Pro 




50 










55 










60 










Thr 


Arg 


Ser 


Asp 


He 


Glu 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


65 










70 










75 










80 


Asn 


Thr 


Leu 


Ser 


Ala 


Gin 


Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 










85 










90 










95 




Ala 


Gly 


Lys 


Arg 


Leu 


Ser 


Ala 


Ala 


He 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 








100 










105 










110 






Asn 


Thr 


Leu 


Lys 


Thr 


Leu 


Arg 


Ala 


Gly Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 






115 










120 










125 








Thr 


Arg 


Gin 


Glu 


Phe 


Arg 


Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 




130 










135 










140 










Phe 


Arg 


Thr 


Glu 


He 


Ala 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


145 










150 










155 










160 


Ser 


Arg 


Met 


Leu 


Phe 


Ala 


Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 










165 










170 










175 




Glu 


Ala 


Arg 


Ser 


Leu 


He 


Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 








180 










185 










190 






Gin 


Asn 


Ala 


Asp 


Lys 


Lys 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 






195 










200 










205 








Arg 


Lys 


Gly 


He 


Leu 


Asp 


Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn Gly 




210 










215 










220 










Gly 


Ala 


Ala 


Leu 


Ala 


Val 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


225 










230 










235 










240 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 


Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 










245 










250 










255 




Ser 


Ser 


Val 


Thr 


Glu 


Ser 


Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 








260 










265 










270 






Ala 


Glu 


Gin 


Gin 


Leu 


Thr 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly Lys 


Thr 






275 










280 










285 








He 


Val 


Ser 


Pro 


Glu 


Lys 


Phe 


Pro 


Gly Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 
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290 










295 










300 










He 


Val 


Val 


Ser Gly Asp 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


305 










310 










315 










320 


Thr 


Ser 


Ala 


Val 


He 


Asp 


Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 










325 










330 










335 




His 


Ser 


Gly 


Leu 


Asp 


Tyr 


Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 








340 










345 










350 






Val 


Val 


Thr 


Glu 


Asp 


Val 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 






355 










360 










365 








Val 


Ala 


Glu 


Trp 


Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 




370 










375 










380 










Lys 


He 


Thr 


Ser 


Ala 


Glu 


Ser 


Ala 


Val 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


385 










390 










395 










400 


Ser 


Ala 


Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 










405 










410 










415 




Leu 


Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 








420 










425 










430 






Gin 


Lys 


He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 






435 










440 










445 








Lys 


Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 




450 










455 










460 










Lys 


Tyr 


Gly 


Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


465 










470 










475 










480 


Ala 


Lys 


Gly 


Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 










485 










490 










495 




Glu 


Lys 


Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 








500 










505 










510 






Ala 


Ala 


He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 






515 










520 










525 








Ser 


Asn 


Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 




530 










535 










540 










Thr 


Ser 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Arg 


Thr 


545 










550 










555 










560 


Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 


Gly 










565 










570 










575 




Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Val 


Phe 


Ser 


He 


Leu 


Thr 


Gly 








580 










585 










590 






Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 


Val 


Thr 


Gly 






595 










600 










605 








Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


Trp 


Gly 




610 










615 










620 










He 


Tyr 


Ser 


Thr 


Cys 


Asp 


Phe 


He 


Met 

















625 630 



<210> 2 
<211> 1905 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Colicin attached to Pheromone peptide encoding 
Staphylococcus aureus AgrDI 



<400> 2 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 



ggtgcagaat 
gtaaaccctc 
aacaaaacca 
gaaaaaaggg 
aatgagaata 
aaagatgaaa 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 



tgattcagat 60 
tgtctttcat 120 
aaacgagtgg 180 
cacagcgtac 240 
agccggaaaa 3 00 
aacactccgt 360 
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gccggaaacg 
ctgagagaat 
gagagccgga 
tcgttaatcg 
gctgatatgc 
ctggaaaaaa 
gggcagcaga 
acggaatcgc 
cagaaaaaca 
tcaacaaatc 
acaaccagcg 
ctggactata 
ggtgacaaga 
cttgatgcca 
ctcagtgcca 
gaaaaagaga 
agaaaacagg 
aaatcagttt 
caggctaaag 
cgggctgaca 
gagtctgtga 
tatgcaggaa 
acagagaact 
acggctcttg 
tatggtttac 
aataagttct 



cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 
tgatggctgt 

ggggtattta 



tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
ttccacctgt 



cgacaggagt 
gccggatatg 
tctcttcgta 
aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 
ctgattgatg 
gattttataa 



tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 
tgtaa 



gcaggcagag 
gctgcataca 
ggaggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 



420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1905 



<210> 3 

<211> 634 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> Colicin attached to Pheromone peptide encoding 
Staphylococcus aureus AgrDII 



<400> 3 






























Ser 


Asp 


Pro 


Val 


Arg 


He 


Thr 


Asn 


Pro 


Gly Ala 


Glu 


Ser 


Leu 


Gly 


Tyr 


1 








5 










10 










15 




Asp 


Ser 


Asp 


Gly 
20 


His 


Glu 


He 


Met 


Ala 
25 


Val 


Asp 


He 


Tyr 


Val 
30 


Asn 


Pro 


Pro 


Arg 


Val 
35 


Asp 


Val 


Phe 


His 


Gly 
40 


Thr 


Pro 


Pro 


Ala 


Trp 
45 


Ser 


Ser 


Phe 


Gly Asn 


Lys 


Thr 


He 


Trp 


Gly 


Gly 


Asn 


Glu 


Trp 


Val 


Asp 


Asp 


Ser 


Pro 




50 










55 










60 










Thr 


Arg 


Ser 


Asp 


He 


Glu 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


65 










70 










75 










80 


Asn 


Thr 


Leu 


Ser 


Ala 
85 


Gin 


Gin 


Lys 


Glu 


Asn 
90 


Glu 


Asn 


Lys 


Arg 


Thr 

95 


Glu 


Ala 


Gly 


Lys 


Arg 
100 


Leu 


Ser 


Ala 


Ala 


He 
105 


Ala 


Ala 


Arg 


Glu 


Lys 
110 


Asp 


Glu 


Asn 


Thr 


Leu 
115 


Lys 


Thr 


Leu 


Arg 


Ala 
120 


Gly 


Asn 


Ala 


Asp 


Ala 
125 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 


Arg 


Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr Gly 




130 










135 










140 










Phe 


Arg 


Thr 


Glu 


He 


Ala 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


145 










150 










155 










160 


Ser 


Arg 


Met 


Leu 


Phe 

165 


Ala 


Asp 


Ala 


Asp 


Ser 

170 


Leu 


Arg 


He 


Ser 


Pro 
175 


Arg 


Glu 


Ala 


Arg 


Ser 
180 


Leu 


He 


Glu 


Gin 


Ala 
185 


Glu 


Lys 


Arg 


Gin 


Lys 
190 


Asp 


Ala 
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Gin Asn 


Ala 


Asp 


Lys 


Lys 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 






195 










200 










205 








Arg 


Lys 


Gly 


He 


Leu 


Asp 


Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 




210 










215 










220 










Gly Ala 


Ala 


Leu 


Ala 


Val 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


225 










230 










235 










240 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 


Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 










245 










250 










255 




Ser 


Ser 


Val 


Thr 


Glu 


Ser 


Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 








260 










265 










270 






Ala 


Glu 


Gin 


Gin 


Leu 


Thr 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 






275 










280 










285 








He 


Val 


Ser 


Pro 


Glu 


Lys 


Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 




290 










295 










300 










He 


Val 


Val 


Ser 


Gly 


Asp 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


305 










310 










315 










320 


Thr 


Ser 


Ala 


Val 


He 


Asp 


Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 










325 










330 










335 




His 


Ser 


Gly Leu Asp 


Tyr 


Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 








340 










345 










350 






Val 


Val 


Thr 


Glu 


Asp 


Val 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 






355 










360 










365 








Val 


Ala 


Glu 


Trp 


Asp 

XT 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 




370 










375 










380 










Lys 


He 


Thr 


Ser 


Ala 


Glu 


Ser 


Ala 


Val 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


385 










390 










395 










400 


Ser 


Ala 


Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 










405 










410 










415 




Leu 


Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 








420 










425 










430 






Gin 


Lys 


He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 






435 










440 










445 








Lys 


Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 




450 










455 










460 










Lys 


Tyr 


Gly Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


465 










470 










475 










480 


Ala 


Lys 


Gly Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 










485 










490 










495 




Glu 


Lys 


Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 








500 










505 










510 






Ala 


Ala 


He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 






515 










520 










525 








Ser 


Asn 


Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 




530 










535 










540 










Thr 


Ser 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Arg 


Thr 


545 










550 










555 










560 


Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 


Gly 










565 










570 










575 




Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Val 


Phe 


Ser 


He 


Leu 


Thr 


Gly 








580 










585 










590 






Ser 


Ala 


Leu Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 


Val 


Thr 


Gly 






595 










600 










605 








Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


Trp 


Gly 




610 










615 










620 










He 


Gly 


Val 


Asn 


Ala 


Cys 


Ser 


Ser 


Leu 


Phe 















625 630 



<210> 4 
<211> 1908 
<212> DNA 
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<213> Artificial sequence 



<220> 

<223> Colicin attached to Pheromone peptide encoding 
Staphylococcus aureus AgrDII 



<400> 4 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 

gccggaaacg 

ctgagagaat 

gagagccgga 

tcgttaatcg 

gctgatatgc 

ctggaaaaaa 

gggcagcaga 

acggaatcgc 

cagaaaaaca 

tcaacaaatc 

acaaccagcg 

ctggactata 

ggtgacaaga 

cttgatgcca 

ctcagtgcca 

gaaaaagaga 

agaaaacagg 

aaatcagttt 

caggctaaag 

cgggctgaca 

gagtctgtga 

tatgcaggaa 

acagagaact 

acggctcttg 

tatggtttac 

aataagttct 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 
tgatggctgt 
ggggtattgg 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
agttaacgca 



ggtgcagaat 
gtaaaccctc 
aacaaaacca 
gaaaaaaggg 
aatgagaata 
aaagatgaaa 
cgacaggagt 
gccggatatg 
tctcttcgta 
aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 
ctgattgatg 
tgttcttccc 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 
tgttttaa 



tgattcagat 
tgtctttcat 
aaacgagtgg 
cacagcgtac 
agccggaaaa 
aacactccgt 
gcaggcagag 
gctgcataca 
ggaggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
9^t:ggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1908 



<210> 5 
<211> 633 



<212> PRT 

<213> Artificial sequence 
<220> 

<223> Colicin attached to Pheromone peptide encoding 
Staphylococcus aureus AgrDII I 



<400> 5 



Ser 


Asp 


Pro 


Val 


Arg 


He 


Thr 


Asn 


Pro 


Gly 


Ala 


Glu 


Ser 


Leu 


Gly Tyr 


1 








5 










10 










15 




Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Asp 


He 


Tyr 


Val 


Asn 


Pro 








20 










25 










30 






Pro 


Arg 


Val 


Asp 


Val 


Phe 


His 


Gly 


Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 






35 










40 










45 








Gly Asn Lys 


Thr 


He 


Trp 


Gly Gly Asn 


Glu 


Trp 


Val 


Asp 


Asp 


Ser 


Pro 




50 










55 










60 










Thr 


Arg 


Ser 


Asp 


He 


Glu 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


65 










70 










75 










80 
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Asn 


Thr 


Leu 


Ser 


Ala 


Gly 


Lys 


Arg 








100 


Asn 


Thr 


Leu 


Lys 






115 




Thr 


Arg 


Gin 


Glu 




130 






Phe 


Arg 


Thr 


Glu 


145 








Ser 


Arg 


Met 


Leu 


Glu 


Ala 


Arg 


Ser 








180 


Gin 


Asn 


Ala 


Asp 






195 




Arg 


Lys 


Gly 


lie 




210 






Gly 


Ala 


Ala 


Leu 


225 








Gin 


Gin 


Thr 


Arg 


Ser 


Ser 


Val 


Thr 








260 


Ala 


Glu 


Gin 


Gin 






275 




lie 


Val 


Ser 


Pro 




290 






lie 


Val 


Val 


Ser 


305 








Thr 


Ser 


Ala 


Val 


His 


Ser 


Gly 


Leu 








340 


Val 


Val 


Thr 


Glu 






355 




Val 


Ala 


Glu 


Trp 




370 






Lys 


He 


Thr 


Ser 


385 








Ser 


Ala 


Arg 


Thr 


Leu 


Leu 


Lys 


Glu 








420 


Gin 


Lys 


He 


Ala 






435 




Lys 


Asp 


Ala 


He 




450 






Lys 


Tyr 


Gly 


Ala 


465 








Ala 


Lys 


Gly 


Lys 


Glu 


Lys 


Tyr 


Arg 








500 


Ala 


Ala 


He 


Ala 






515 




Ser 


Asn 


Leu 


Asn 




530 






Thr 


Ser 


Leu 


Ala 


545 








Glu 


Asn 


Trp 


Arg 



Ala 


Gin 


Gin 


Lys 


85 








Leu 


Ser 


Ala 


Ala 


Thr 


Leu 


Arg 


Ala 








120 


Phe 


Arg 


Leu 


Leu 






135 




He 


Ala 


Gly 


Tyr 




150 






Phe 


Ala 


Asp 


Ala 


165 








Leu 


He 


Glu 


Gin 


Lys 


Lys 


Ala 


Ala 








200 


Leu 


Asp 


Thr 


Arg 






215 




Ala 


Val 


Leu 


Asp 




230 






Asn 


Asp 


Arg 


Ala 


245 








Glu 


Ser 


Leu 


Asn 


Leu 


Thr 


Gin 


Gin 








280 


Glu 


Lys 


Phe 


Pro 






2 95 




Gly 


Asp 


Pro 


Arg 




310 






He 


Asp 


Asn 


Arg 


325 








Asp 


Tyr 


Lys 


Arg 


Asp 


Val 


Glu 


Gly 








360 


Asp 


Lys 


Leu 


Arg 






375 




Ala 


Glu 


Ser 


Ala 




390 






Asn 


Glu 


Gin 


Lys 


405 








Lys 


Glu 


Asn 


He 


Glu 


Glu 


Lys 


Arg 








440 


Asn 


Phe 


Thr 


Thr 






455 




Lys 


Ala 


Glu 


Gin 




470 






Lys 


He 


Arg 


Asn 


485 








Ala 


Asp 


He 


Asn 


Ala 


Ala 


Leu 


Glu 








520 


Arg 


Phe 


Ser 


Arg 






535 




Asp 


Trp 


He 


Thr 




550 






Pro 


Leu 


Phe 


Val 



Glu Asn Glu Asn 
90 

He Ala Ala Arg 
105 

Gly Asn Ala Asp 

Gin Ala Glu Leu 
140 

Asp Ala Leu Arg 

155 

Asp Ser Leu Arg 
170 

Ala Glu Lys Arg 
185 

Asp Met Leu Ala 

Leu Ser Glu Leu 
220 

Ala Gin Gin Ala 

235 

He Ser Glu Ala 
250 

Thr Ala Arg Asn 
265 

Lys Asn Thr Pro 

Gly Arg Ser Ser 
300 

Phe Ala Gly Thr 
315 

Ala Asn Leu Asn 

330 

Asn He Leu Asn 
345 

Asp Lys Lys He 

Gin Arg Leu Leu 
380 

Val Asn Ser Ala 
395 

His Ala Asn Asp 

410 

Arg Asn Gin Leu 
425 

Lys Gin Asp Glu 

Glu Phe Leu Lys 
460 

Leu Ala Arg Glu 
475 

Val Glu Glu Ala 
490 

Lys Lys He Asn 
505 

Ser Val Lys Leu 

Gly Leu Gly Tyr 
540 

Glu Phe Gly Lys 
555 

Lys Thr Glu Thr 



Lys Arg Thr Glu 
95 

Glu Lys Asp Glu 
110 

Ala Ala Asp He 
125 

Arg Glu Tyr Gly 

Leu His Thr Glu 

160 

He Ser Pro Arg 
175 

Gin Lys Asp Ala 
190 

Glu Tyr Glu Arg 
205 

Glu Lys Asn Gly 

Arg Leu Leu Gly 
240 

Arg Asn Lys Leu 
255 

Ala Leu Thr Arg 
270 

Asp Gly Lys Thr 
285 

Thr Asn His Ser 

He Lys He Thr 
320 

Tyr Leu Leu Ser 
335 

Asp Arg Asn Pro 
350 

Tyr Asn Ala Glu 
365 

Asp Ala Arg Asn 

Arg Asn Asn Leu 
400 

Ala Leu Asn Ala 

415 

Ser Gly He Asn 
430 

Leu Lys Ala Thr 
445 

Ser Val Ser Glu 

Met Ala Gly Gin 
480 

Leu Lys Thr Tyr 
495 

Ala Lys Asp Arg 
510 

Ser Asp He Ser 
525 

Ala Gly Lys Phe 

Ala Val Arg Thr 
560 

He He Ala Gly 
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Asn Ala Ala Thr 
580 

Ser Ala Leu Gly 
595 

Ala Leu lie Asp 
610 

lie Tyr lie Asn 
625 



565 

Ala Leu Val Ala 

lie lie Gly Tyr 
600 

Glu Ser Leu Val 
615 

Cys Asp Phe Leu 
630 



570 

Leu Val Phe Ser 
585 

Gly Leu Leu Met 

Glu Lys Ala Asn 
620 

Leu 



575 

lie Leu Thr Gly 
590 

Ala Val Thr Gly 

605 

Lys Phe Trp Gly 



<210> 6 
<211> 1905 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Colicin attached to Pheromone peptide encoding 
Staphylococcus aureus AgrDIII 

<400> 6 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 12 0 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 24 0 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 3 00 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 420 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 4 80 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 540 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 72 0 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 7 80 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 84 0 
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 102 0 
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 10 80 
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140 
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 1200 
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260 
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 1320 
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 13 80 
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 1440 
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500 
cg99ctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560 
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 1620 
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 174 0 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattta tataaactgt gattttcttc tgtaa 1905 

<210> 7 
<211> 633 
<212> PRT 

<213> Artificial sequence 



<220> 

<223> Colicin attached to Pheromone peptide encoding 
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Staphylococcus aureus AgrDIV 



<400> 7 



Ser 


Asp 


Pro 


Val 


Arg 


He 


Thr 


Asn 


Pro 


Gly Ala 


Glu 


Ser 


Leu 


Gly 


Tyr 


1 








5 










10 










15 




Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Asp 


He 


Tyr 


Val 


Asn 


Pro 








20 










25 










30 






Pro 


Arg 


Val 


Asp 


Val 


Phe 


His 


Gly 


Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 






35 










40 










45 








Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 


Gly 


Asn 


Glu 


Trp 


Val 


Asp 


Asp 


Ser 


Pro 




50 










55 










60 










Thr 


Arg 


Ser 


Asp 


He 


Glu 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


65 










70 










75 










80 


Asn 


Thr 


Leu 


Ser 


Ala 


Gin 


Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 










85 










90 










95 




Ala 


Gly 


Lys 


Arg 


Leu 


Ser 


Ala 


Ala 


He 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 








100 










105 










110 






Asn 


Thr 


Leu 


Lys 


Thr 


Leu 


Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 






115 










120 










125 








Thr 


Arg 


Gin 


Glu 


Phe 


Arg 


Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 




130 










135 










140 










Phe 


Arg 


Thr 


Glu 


He 


Ala 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


145 










150 










155 










160 


Ser 


Arg 


Met 


Leu 


Phe 


Ala 


Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 










165 










170 










175 




Glu 


Ala 


Arg 


Ser 


Leu 


He 


Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 








180 










185 










190 






Gin 


Asn 


Ala 


Asp 


Lys 


Lys 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 






195 










200 










205 








Arg 


Lys 


Gly 


He 


Leu 


Asp 


Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 




210 










215 










220 










Gly 


Ala 


Ala 


Leu 


Ala 


Val 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Ara 


Leu 


Leu 


Gly 


225 










230 










235 










240 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 


Ara 


Ala 


He 


Ser 


Glu 


Ala 


Ara 


Asn 


Lys 


Leu 










245 










250 










255 




Ser 


Ser 


Val 


Thr 


Glu 


Ser 


Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 








260 










265 










270 






Ala 


Glu 


Gin 


Gin 


Leu 


Thr 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 






275 










280 










285 








He 


Val 


Ser 


Pro 


Glu 


Lys 


Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 




290 










295 










300 










He 


Val 


Val 


Ser 


Gly 


Asp 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


305 










310 










315 










320 


Thr 


Ser 


Ala 


Val 


He 


Asp 


Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 










325 










330 










335 




His 


Ser 


Gly 


Leu 


Asp 


Tyr 


Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 








340 










345 










350 






Val 


Val 


Thr 


Glu 


Asp 


Val 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 






355 










360 










365 








Val 


Ala 


Glu 


Trp 


Asp 


Lys 


Leu 


Arq 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arq 


Asn 




370 










375 










380 










Lys 


He 


Thr 


Ser 


Ala 


Glu 


Ser 


Ala 


Val 


Asn 


Ser 


Ala 


Ara 


Asn 


Asn 


Leu 


385 










390 










395 










400 


Ser 


Ala 


Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 










405 










410 










415 




Leu 


Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 








420 










425 










430 






Gin 


Lys 


He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 






435 










440 










445 








Lys 


Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 




450 










455 










460 
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Lys Tyr Gly Ala 
465 

Ala Lys Gly Lys 

Glu Lys Tyr Arg 
500 

Ala Ala lie Ala 
515 

Ser Asn Leu Asn 

530 

Thr Ser Leu Ala 
545 

Glu Asn Trp Arg 

Asn Ala Ala Thr 
580 

Ser Ala Leu Gly 
595 

Ala Leu lie Asp 
610 

lie Tyr Ser Thr 
625 



Lys Ala Glu Gin 
470 

Lys lie Arg Asn 
485 

Ala Asp lie Asn 

Ala Ala Leu Glu 
520 

Arg Phe Ser Arg 
535 

Asp Trp lie Thr 
550 

Pro Leu Phe Val 
565 

Ala Leu Val Ala 

lie lie Gly Tyr 
600 

Glu Ser Leu Val 

615 

Cys Tyr Phe lie 
630 



Leu Ala Arg Glu 
475 

Val Glu Glu Ala 
490 

Lys Lys lie Asn 
505 

Ser Val Lys Leu 

Gly Leu Gly Tyr 
540 

Glu Phe Gly Lys 
555 

Lys Thr Glu Thr 
570 

Leu Val Phe Ser 
585 

Gly Leu Leu Met 

Glu Lys Ala Asn 
620 

Met 



Met 


Ala 


Gly 


Gin 








480 


Leu 


Lys 


Thr 


Tyr 






495 




Ala 


Lys 


Asp 


Arg 




510 






Ser 


Asp 


He 


Ser 


525 








Ala 


Gly 


Lys 


Phe 


Ala 


Val 


Arg 


Thr 








560 


He 


He 


Ala 


Gly 






575 




He 


Leu 


Thr 


Gly 




590 






Ala 


Val 


Thr 


Gly 


605 








Lys 


Phe 


Trp 


Gly 



<210> 8 
<211> 1905 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Colicin attached to Pheromone peptide encoding 
Staphylococcus aureus AgrDIV 

<400> 8 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 120 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 24 0 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 3 00 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 420 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 4 80 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 54 0 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 720 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 84 0 
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 102 0 
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080 
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140 
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 12 00 
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260 
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 13 2 0 
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 1380 
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 1440 
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500 
C999ctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 15 60 
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 162 0 
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tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 174 0 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattta ttccacctgt tactttataa tgtaa 1905 

<210> 9 
<211> 633 
<212> PRT 

<213> Artificial sequence 



<220> 

<223> Colicin la attached to Pheromone peptide from 
Staphylococcus epidermidis 



<400> 9 






























Ser Asp 


Pro 


Val 


Arcr 


He 


Thr 


Asn 


Pro 


Glv 


Ala 


Glu 


Ser 


Leu Gly Tyr 


1 








5 










10 










15 




Asp 


Ser 


Asp 


Glv 


His 


Glu 


He 


Met 


Ala 


Val 


Asp 


He 


lyi 


Val 


Asn 


Pro 








20 










25 










30 






Pro 


Arg 


Val 


Asp 


Val 


Phe 


His 


Gly 


Thr 


Pro 


Pro 


Ala 




Ser 


Ser 


Phe 






35 










40 










45 








Gly Asn 


Lys 


Thr 


He 


xj.y 


Glv 


Gly 


Asn 


Glu 




Val 


Asp 


Asp 


Ser 


Pro 




50 










55 










60 










Thr 


Arg 


Ser 


Asp 


He 


Glu 


Lys 




Asp 


Lys 


Glu 


He 


Thr 


Ala 


xyj. 


Lys 


65 










70 










75 










80 


Asn 


Thr 


Leu 


Ser 


Ala 


Gin 


Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 




Thr 


Glu 










85 










90 










95 




Ala 


Gly 


Lys 




Leu 


Ser 


Ala 


Ala 


He 


Ala 


Ala 


Axy 


Glu 


Lys 


Asp 


Glu 








100 










105 










110 






Asn 


Thr 


Leu 


Lys 


Thr 


Leu 




Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 






115 










12 0 










125 








Thr 


Arg 


Gin 


Glu 


Phe 




Leu 


Leu 


Gin 


Ala 


Glu 


Leu 




Glu 


Tyr 


Glv 




130 










135 










140 










Phe 


Arg 


Thr 


Glu 


He 


Ala 


Glv 




Asp 


Ala 


Leu 




Leu 


His 


Thr 


Glu 


145 










150 










155 










160 


Ser 


Arg 


Met 


Leu 


Phe 


Ala 


Asp 


Ala 


Asp 


Ser 


Leu 


^^y 


He 


Ser 


Pro 


AT"cr 
Aj.y 










165 










170 










175 




Glu 


Ala 




Ser 


Leu 


He 


Glu 


Gin 


Ala 


Glu 


Lys 


'^y 


Gin 


Lys 


Asp 


Ala 








180 










185 










190 






Gin 


Asn 


Ala 


Asp 


Lys 


Lys 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 






195 










200 










205 








Arg 


Lys 


Gly 


He 


Leu 


Asp 


Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 




210 










215 










220 










Gly Ala 


Ala 


Leu 


Ala 


Val 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


225 










230 










235 










240 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 


Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 










245 










250 










255 




Ser 


Ser 


Val 


Thr 


Glu 


Ser 


Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 








260 










265 










270 






Ala 


Glu 


Gin 


Gin 


Leu 


Thr 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly Lys 


Thr 






275 










280 










285 








He 


Val 


Ser 


Pro 


Glu 


Lys 


Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 




290 










295 










300 










He 


Val 


Val 


Ser 


Gly 


Asp 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


305 










310 










315 










320 


Thr 


Ser 


Ala 


Val 


He 


Asp 


Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 










325 










330 










335 




His 


Ser 


Gly 


Leu 


Asp 


Tyr 


Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 








340 










345 










350 






Val 


Val 


Thr 


Glu 


Asp 


Val 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 
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355 










360 










365 








Val 


Ala 


Glu 


Trp 


Asp 


Lys 


Leu 


Arg 


Gin 


Arq 


Leu 


Leu 


Asp 


Ala 


Arq 


Asn 




370 










375 










380 










Lys 


He 


Thr 


Ser 


Ala 


Glu 


Ser 


Ala 


Val 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


385 










390 










395 










400 


Ser 


Ala 


Arq 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 










405 










410 










415 




Leu 


Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 








420 










425 










430 






Gin 


Lys 


He 


Ala 


Glu 


Glu 


Lvs 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lvs 


Ala 


Thr 






435 










440 










445 








Lys 


Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lvs 


Ser 


Val 


Ser 


Glu 




450 










455 










460 










Lvs 


Tvr 


Glv 


Ala 


Lvs 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Glv 


Gin 


465 










470 










475 










4 80 


Ala 


Lvs 


Gly 


Lvs 


Lvs 


He 


Arq 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lvs 


Thr 


Tvr 










485 










490 










495 




Glu 


Lvs 


Tvr 


ArQ 


Ala 


Aso 


He 


Asn 


Lvs 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Ara 








500 










505 










510 






Ala 


Ala 


lie 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lvs 


Leu 


Ser 


Asp 


He 


Ser 






515 










520 










525 








Ser 


Asn 


Leu 


Asn 


Aro 


Phe 


Ser 


Ara 


Glv 


Leu 


Glv 


Tvr 

X _y J. 


Ala 


Glv 


Lys 


Phe 




530 










535 










540 










Thr 


Ser 


Leu 


Ala 


ASD 


Trp 


He 


Thr 


Glu 


Phe 


Glv 


Lvs 


Ala 


Val 


Arq 


Thr 


545 










550 










555 










560 


Glu 


Asn 


Trp 


Arq 


Pro 


Leu 


Phe 


Val 


Lvs 


Thr 


Glu 


Thr 


He 


He 


Ala 


Glv 










565 










570 










575 




Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Val 


Phe 


Ser 


He 


Leu 


Thr 


Gly 








580 










585 










590 






Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 


Val 


Thr 


Gly 






595 










600 










605 








Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


Trp 


Gly 




610 










615 










620 










He 


Asp 


Ser 


Val 


Cys 


Ala 


Ser 


Tyr 


Phe 

















625 630 



<210> 10 
<211> 1905 
<212> DNA 

<213> Artificial secjuence 
<220> 

<223> Colicin la attached to Pheromone peptide from 
Staphylococcus epidermidis 

<400> 10 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 120 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 240 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 300 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 420 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 4 80 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 540 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 72 0 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840 
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cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 



acaaccagcg 
ctggactata 
ggtgacaaga 
cttgatgcca 
ctcagtgcca 
gaaaaagaga 
agaaaacagg 
aaatcagttt 
caggctaaag 
cgggctgaca 
gagtctgtga 
tatgcaggaa 
acagagaact 
acggctcttg 
tatggtttac 
aataagttct 



cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 
tgatggctgt 
ggggtattga 



taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
ttccgtttgt 



aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 
ctgattgatg 
gcatcctatt 



atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 
tttaa 



ccattccggt 
99atgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1905 



<210> 11 

<211> 633 

<212> PRT 

<213> Artificial sequence 



<220> 

<223> Pheromone peptide from Staphylococcus aureus AgrDI 
attached to Colicin la 



<400> 11 



Tyr 


Ser 


Thr 


Cys 


Asp 


Phe 


He 


Met 


Ser 


Asp 


Pro 


Val 


Arg 


He 


Thr 


Asn 


1 








5 










10 










15 




Pro 


Gly 


Ala 


Glu 


Ser 


Leu 


Gly 


Tyr 


Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 








20 










25 










30 






Ala 


Val 


Asp 


He 


Tyr 


Val 


Asn 


Pro 


Pro 


Arg 


Val 


Asp 


Val 


Phe 


His 


Gly 






35 










40 










45 








Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly Gly 




50 










55 










60 










Asn 


Glu 


Trp 


Val 


Asp 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


Glu 


Lys 


Arg 


65 










70 










75 










80 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


Asn 


Thr 


Leu 


Ser 


Ala 


Gin 


Gin 


Lys 










85 










90 










95 




Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 


Ala 


Gly 


Lys 


Arg 


Leu 


Ser 


Ala 


Ala 








100 










105 










110 






He 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 


Leu 


Arg 


Ala 






115 










120 










125 








Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 


Arg 


Leu 


Leu 




130 










135 










140 










Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 


Phe 


Arg 


Thr 


Glu 


He 


Ala 


Gly 


Tyr 


145 










150 










155 










160 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 


Ala 


Asp 


Ala 










165 










170 










175 




Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 


Glu 


Ala 


Arg 


Ser 


Leu 


He 


Glu 


Gin 








180 










185 










190 






Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 


Lys 


Ala 


Ala 






195 










200 










205 








Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 


Arg 


Lys 


Gly 


He 


Leu 


Asp 


Thr 


Arg 




210 










215 










220 










Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 


Gly 


Ala 


Ala 


Leu 


Ala 


Val 


Leu 


Asp 


225 










230 










235 










240 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 


Arg 


Ala 
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245 










250 










255 




He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 


Ser 


Leu 


Asn 








260 










265 










270 






Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 


Thr 


Gin 


Gin 






275 










280 










285 








Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 


Lys 


Phe 


Pro 




290 










295 










300 










Gly Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly 


Asp 


Pro 


Arg 


305 










310 










315 










320 


Phe 


Ala 


Gly Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 


Asp 


Asn 


Arg 










325 










330 










335 




Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 


Tyr 


Lys 


Arg 








340 










345 










350 






Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 


Val 


Glu 


Gly 






355 










360 










365 








Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Glu 


Trp 


Asp 


Lys 


Leu 


Ara 




370 










375 










380 










Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


Ser 


Ala 


Glu 


Ser 


Ala 


385 










390 










395 










400 


Val 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


Ser 


Ala 


Arg 


Thr 


Asn 


Glu 


Gin 


Lys 










405 










410 










415 




His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 


Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 








420 










425 










430 






Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 


Gin 


Lys 


He 


Ala 


Glu 


Glu 


Lys 


Arg 






435 










440 










445 








Lys 


Gin 


ASD 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 


Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 




450 










455 










460 










Glu 


Phe 


Leu 


Lvs 


Ser 


Val 


Ser 


Glu 


Lys 


Tyr 


Gly 


Ala 


Lys 


Ala 


Glu 


Gin 


465 










470 










475 










480 


Leu 


Ala 


ArQ 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 


Lys 


Gly 


Lys 


Lys 


He 


Arg 


Asn 










485 










490 










495 




Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 


Lys 


Tyr 


Arg 


Ala 


Asp 


He 


Asn 








500 










505 










510 






Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 


Ala 


He 


Ala 


Ala 


Ala 


Leu 


Glu 






515 










520 










525 








Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 


Asn 


Leu 


Asn 


Ara 


Phe 


Ser 


Ara 




530 










535 










540 










Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


Ser 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


545 










550 










555 










560 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ara 


Thr 


Glu 


Asn 


Trp 


Ara 


Pro 


Leu 


Phe 


Val 










565 










570 










575 




Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 


Gly 


Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 








580 










585 










590 






Leu 


Val 


Phe 


Ser 


He 


Leu 


Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 






595 










600 










605 








Gly Leu 


Leu 


Met 


Ala 


Val 


Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 




610 










615 










620 










Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


Trp 


Gly 


He 

















625 630 



<210> 12 
<211> 1905 
<212> DNA 

<213> Artificial secjuence 
<220> 

<223> Pheromone peptide from Staphylococcus aureus AgrDI 
attached to Colicin la 

<400> 12 
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atgtattcca 
gaatcgctgg 
cctccacgtg 
accatctggg 
agggacaagg 
aataagcgta 
gaaaacacac 
gagttcagac 
tatgacgccc 
cgtatatctc 
gcgcagaacg 
attctggaca 
gatgcacaac 
gcccggaata 
agagctgaac 
cctgaaaaat 
agatttgccg 
aattatcttc 
ccggtggtga 
tgggataagt 
gcggtaaatt 
gacgctctta 
aatcagaaga 
attaatttca 
cagttagcca 
gcattaaaaa 
cgtgcagcga 
aacagattca 
actgagtttg 
accatcatag 
ggaagcgctt 
gatgaatcgc 



cctgtgattt 
ggtatgattc 
tcgatgtctt 
gcggaaacga 
aaatcacagc 
ctgaagccgg 
tgaaaacact 
tcctgcaggc 
tccggctgca 
cccgggaggc 
cagacaagaa 
cccggttgtc 
aggcccgtct 
aactcagttc 
aacagctgac 
tcccggggcg 
gtacgataaa 
tgagccattc 
cagaggatgt 
tacggcaaag 
cggcgagaaa 
atgccctgtt 
tagcggaaga 
caacagagtt 
gagagatggc 
cgtatgaaaa 
ttgccgcagc 
gtcggggact 
gtaaggctgt 
caggcaatgc 
taggcattat 
ttgtggaaaa 



tataatgtct 
^gatggccat 
tcatggtacc 
gtgggttgat 
gtacaaaaac 
aaaacgcctc 
ccgtgccgga 
agagctgaga 
tacagagagc 
caggtcgtta 
ggccgctgat 
agagctggaa 
gctcgggcag 
agtgacggaa 
gcaacagaaa 
ttcatcaaca 
aatcacaacc 
cggtctggac 
ggaaggtgac 
attgcttgat 
taacctcagt 
gaaggaaaaa 
gaaaagaaaa 
cctgaaatca 
cgggcaggct 
gtaccgggct 
ccttgagtct 
9ggatatgca 
ccggacagag 
cgcaacggct 
cgggtatggt 
agcgaataag 



gaccctgtac 
gaaattatgg 
ccgcctgcat 
gattccccaa 
acgctcagcg 
tctgcggcga 
aacgcagatg 
gaatacggat 
cggatgctgt 
atcgaacagg 
atgcttgctg 
aaaaatggcg 
cagacacgga 
tcgcttaaca 
aacacgcctg 
aatcattcta 
agcgcagtca 
tataaacgca 
aagaaaattt 
gccagaaata 
gccagaacaa 
gagaatatac 
caggatgaac 
gtttcagaaa 
aaagggaaga 
gacattaaca 
gtgaagctgt 
ggaaaattta 
aactggcgtc 
cttgtggcac 
ttactgatgg 
ttctggggta 



gtattacaaa 
ccgttgatat 
ggagttcctt 
cccgaagtga 
cgcagcagaa 
ttgctgcaag 
ccgctgatat 
tccgtactga 
ttgctgatgc 
ctgaaaaacg 
aatacgagcg 
gggcagccct 
atgacagggc 
cggcccgtaa 
acggcaaaac 
ttgttgtgag 
tcgataaccg 
atattctgaa 
ataatgctga 
aaatcacctc 
atgagcaaaa 
gtaaccagct 
tgaaggcaac 
aatatggtgc 
aaatacgtaa 
aaaaaattaa 
ctgatatatc 
caagtcttgc 
ctctttttgt 
tggtcttcag 
ctgtcaccgg 
tttaa 



tcccggtgca 
ttatgtaaac 
cgggaacaaa 
tatcgaaaaa 
agagaatgag 
ggaaaaagat 
tacacgacag 
aatcgccgga 
tgattctctt 
gcagaaggat 
cagaaaaggt 
tgccgttctt 
catttcagag 
tgcattaacc 
gatagtttcc 
cggtgatccg 
tgcaaacctg 
tgaccggaat 
agttgctgaa 
tgctgaatct 
gcatgcaaat 
ttccggcatc 
gaaagacgca 
aaaagctgag 
tgttgaagag 
tgcaaaagat 
gtctaatctg 
tgactggatc 
taaaacagaa 
tattcttacc 
tgcgctgatt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1905 



<210> 13 

<211> 651 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> Colicin la attached to Pheromone peptide from 
Staphylococcus epidermidis 



<400> 13 




























Ser 


Asp 


Pro 


Val 


Ala 


Arg 


Gly 


He 


Thr 


Asn 


Pro 


Gly 


Ala 


Glu 


Ser 


Leu 


1 








5 










10 










15 




Gly Tyr 


Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 


He 








20 










25 










30 






Tyr 


Val 


Ala 

35 


Ser 


Asn 


Pro 


Pro 


Arg 
40 


Val 


Ala 


Ser 


Pro 


Val 

45 


Phe 


His 


Gly 


Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly Gly 




50 










55 










60 










Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


Glu 


65 










70 










75 










80 


Lys 


Arg 


Asp 


Lys 


Glu 
85 


He 


Thr 


Ala 


Tyr 


Lys 
90 


Asn 


Thr 


Leu 


Ser 


Ala 
95 


Gin 


Gin 


Lys 


Glu 


Asn 
100 


Glu 


Asn 


Lys 


Arg 


Thr 
105 


Glu 


Ala 


Gly 


Lys 


Arg 
110 


Leu 


Ser 


Ala 


Ala 


He 
115 


Ala 


Ala 


Arg 


Glu 


Lys 

120 


Asp 


Glu 


Asn 


Thr 


Leu 

125 


Lys 


Thr 


Leu 


Arg 


Ala 
130 


Gly 


Asn 


Ala 


Asp 


Ala 
135 


Ala 


Asp 


He 


Thr 


Arg 
140 


Gin 


Glu 


Phe 


Arg 
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Leu 


Leu 


Gin 


Ala 


145 








Gly 


Tyr 


Asp 


Ala 


Asp 


Ala 


Asp 


Ser 








180 


Glu 


Gin 


Ala 


Glu 






195 




Ala 


Ala 


Asp 


Met 




210 






Thr 


Arg 


Leu 


Ser 


225 








Leu 


Asp 


Ala 


Gin 


Arg 


Ala 


He 


Ser 








260 


Leu 


Asn 


Thr 


Ala 






275 




Gin 


Gin 


Lys 


Asn 




290 






Phe 


Pro 


Gly 


Arg 


305 








Pro 


Arg 


Phe 


Ala 


Asn 


Arg 


Ala 


Asn 








340 


Lys 


Arg 


Asn 


He 






355 




Glu 


Gly 


Asp 


Lys 




370 






Asp 


Lys 


Leu 


Arg 


385 








Ala 


Glu 


Ser 


Ala 


Arg 


Thr 


Asn 


Glu 








420 


Lys 


Glu 


Lys 


Glu 






435 




He 


Ala 


Glu 


Glu 




450 






Ala 


He 


Asn 


Phe 


465 








Gly 


Ala 


Lys 


Ala 


Gly 


Lys 


Lys 


He 








500 


Tyr 


Arg 


Ala 


Asp 






515 




He 


Ala 


Ala 


Ala 




530 






Leu 


Asn 


Arg 


Phe 


545 








Leu 


Ala 


Asp 


Trp 


Glu 


Asn 


Trp 


Arg 








580 


Asn 


Ala 


Ala 


Thr 






595 




Thr 


Gly 


Ser 


Ala 




610 







Glu Leu Arg Glu 
150 

Leu Arg Leu His 
165 

Leu Arg He Ser 

Lys Arg Gin Lys 
200 

Leu Ala Glu Tyr 

215 

Glu Leu Glu Lys 
230 

Gin Ala Arg Leu 
245 

Glu Ala Arg Asn 

Arg Asn Ala Leu 
280 

Thr Pro Asp Gly 

295 

Ser Ser Thr Asn 
310 

Gly Thr He Lys 
325 

Leu Asn Tyr Leu 

Leu Asn Asp Arg 
360 

Lys He Tyr Asn 
375 

Gin Arg Leu Leu 

390 

Val Ala Ser Asn 
405 

Gin Lys His Ala 

Asn He Arg Asn 
440 

Lys Arg Lys Gin 
455 

Thr Thr Glu Phe 
470 

Glu Gin Leu Ala 
485 

Arg Asn Val Glu 

He Asn Lys Lys 
520 

Leu Glu Ser Val 
535 

Ser Arg Gly Leu 
550 

He Thr Glu Phe 
565 

Pro Leu Phe Val 

Ala Leu Val Ala 

600 

Leu Gly He He 
615 



Tyr Gly Phe Arg 
155 

Thr Glu Ser Arg 
170 

Pro Arg Glu Ala 
185 

Asp Ala Gin Asn 

Glu Arg Arg Lys 
220 

Asn Gly Gly Ala 
235 

Leu Gly Gin Gin 
250 

Lys Leu Ser Ser 
265 

Thr Arg Ala Glu 

Lys Thr He Val 
300 

His Ser He Val 
315 

He Thr Thr Ser 
330 

Leu Ser His Ser 
345 

Asn Pro Val Val 

Ala Glu Val Ala 
380 

Asp Ala Arg Asn 

395 

Ser Ala Arg Asn 
410 

Asn Asp Ala Leu 

425 

Gin Leu Ser Gly 

Asp Glu Leu Lys 
460 

Leu Lys Ser Val 
475 

Arg Glu Met Ala 
490 

Glu Ala Leu Lys 
505 

He Asn Ala Lys 

Lys Leu Ser Asp 
540 

Gly Tyr Ala Gly 
555 

Gly Lys Ala Val 
570 

Lys Thr Glu Thr 
585 

Leu Ala Leu Val 

Gly Tyr Gly Leu 
620 



Thr 


Glu 


He 


Ala 








160 


Met 


Leu 


Phe 


Ala 






175 




Arg 


Ser 


Leu 


He 




190 






Ala 


Asp 


Lys 


Lys 


205 








Gly 


He 


Leu 


Asp 


Ala 


Leu 


Ala 


Val 








240 


Thr 


Arg 


Asn 


Asp 






255 




Val 


Thr 


Glu 


Ser 




270 






Gin 


Gin 


Leu 


Thr 


285 








Ser 


Pro 


Glu 


Lys 


Val 


Ser 


Gly 


Asp 








320 


Ala 


Val 


He 


Asp 






335 




Gly 


Leu 


Asp 


Tyr 




350 






Thr 


Glu 


Asp 


Val 


365 








Leu 


Ala 


Glu 


Trp 


Lys 


He 


Thr 


Ser 








400 


Asn 


Leu 


Ser 


Ala 






415 




Asn 


Ala 


Leu 


Leu 




430 






He 


Asn 


Gin 


Lys 


445 








Ala 


Thr 


Lys 


Asp 


Ser 


Glu 


Lys 


Tyr 








480 


Gly 


Gin 


Ala 


Lys 






495 




Thr 


Tyr 


Glu 


Lys 




510 






Asp 


Arg 


Ala 


Ala 


525 








He 


Ser 


Ser 


Asn 


Lys 


Phe 


Thr 


Ser 








560 


Ala 


Atq 


Glv 


Thr 






575 




He 


He 


Ala 


Gly 




590 






Phe 


Ser 


He 


Leu 


605 








Leu 


Met 


Ala 


Val 
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Thr Gly Ala Leu lie Asp Glu Ser Leu Val Glu Lys Ala Asn Lys Phe 
625 630 635 640 

Trp Gly lie Asp Ser Val Cys Ala Ser Tyr Phe 
645 650 



<210> 14 
<211> 1902 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Colicin la attached to Pheromone peptide from 
Staphylococcus epidermidis 



<400> 14 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 

gccggaaacg 

ctgagagaat 

gagagccgga 

tcgttaatcg 

gctgatatgc 

ctggaaaaaa 

gggcagcaga 

acggaatcgc 

cagaaaaaca 

tcaacaaatc 

acaaccagcg 

ctggactata 

ggtgacaaga 

cttgatgcca 

ctcagtgcca 

gaaaaagaga 

agaaaacagg 

aaatcagttt 

caggctaaag 

cgggctgaca 

gagtctgtga 

tatgcaggaa 

acagagaact 

acggctcttg 

tatggtttac 

aataagttct 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 
tgatggctgt 
999gtattga 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
ctctgtttgc 



ggtgcagaat 

gtaaaccctc 

aacaaaacca 

gaaaaaaggg 

aatgagaata 

aaagatgaaa 

cgacaggagt 

gccggatatg 

tctcttcgta 

aaggatgcgc 

aaaggtattc 

gttcttgatg 

tcagaggccc 

ttaaccagag 

gtttcccctg 

gatccgagat 

aacctgaatt 

cggaatccgg 

gctgaatggg 

gaatctgcgg 

gcaaatgacg 

ggcatcaatc 

gacgcaatta 

gctgagcagt 

gaagaggcat 

aaagatcgtg 

aatctgaaca 

tggatcactg 

acagaaacca . 

cttaccggaa 

ctgattgatg 

gcttcttact 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 
tt 



tgattcagat 
tgtctttcat 
aaacgagtgg 
cacagcgtac 
agccggaaaa 
aacactccgt 
gcaggcagag 
gctgcataca 
ggaggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 

ggggcgttca 

gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1902 



<210> 15 
<211> 660 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> colicin la attached to streptococcus pneumoniae 
polypeptide pheromone 



<400> 15 

Ser Asp Pro Val Ala Arg Gly lie Thr Asn Pro Gly Ala Glu Ser Leu 
15 10 15 
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Gly 


Tyr 


Asp 


Ser 








20 


Tyr 


Val 


Ala 


Ser 






35 




Thr 


Pro 


Pro 


Ala 




50 






Asn 


Glu 


Trp 


Val 


65 








Lys 


Arg 


Asp 


Lys 


Gin 


Lys 


Glu 


Asn 








100 


Ala 


Ala 


He 


Ala 






115 




Arg 


Ala 


Gly 


Asn 




130 






Leu 


Leu 


Gin 


Ala 


145 








Gly 


Tyr 


Asp 


Ala 


Asp 


Ala 


Asp 


Ser 








180 


Glu 


Gin 


Ala 


Glu 






195 




Ala 


Ala 


Asp 


Met 




210 






Thr 


Arg 


Leu 


Ser 


225 








Leu 


Asp 


Ala 


Gin 


Arg 


Ala 


He 


Ser 








260 


Leu 


Asn 


Thr 


Ala 






275 




Gin 


Gin 


Lys 


Asn 




290 






Phe 


Pro 


Gly 


Arg 


305 








Pro 


Arg 


Phe 


Ala 


Asn 


Arg 


Ala 


Asn 








340 


Lys 


Arg 


Asn 


He 






355 




Glu 


Gly 


Asp 


Lys 




370 






Asp 


Lys 


Leu 


Arg 


385 








Ala 


Glu 


Ser 


Ala 


Arcj 


Thr 


Asn 


Glu 








420 


Lys 


Glu 


Lys 


Glu 






435 




He 


Ala 


Glu 


Glu 




450 






Ala 


He 


Asn 


Phe 


465 








Gly 


Ala 


Lys 


Ala 


Gly 


Lys 


Lys 


He 



Asp Gly His Glu 

Asn Pro Pro Arg 
40 

Trp Ser Ser Phe 
55 

Ala Ser Pro Asp 
70 

Glu He Thr Ala 

85 

Glu Asn Lys Arg 

Ala Arg Glu Lys 
120 

Ala Asp Ala Ala 
135 

Glu Leu Arg Glu 
150 

Leu Arg Leu His 
165 

Leu Arg He Ser 

Lys Arg Gin Lys 
200 

Leu Ala Glu Tyr 
215 

Glu Leu Glu Lys 
230 

Gin Ala Arg Leu 
245 

Glu Ala Arg Asn 

Arg Asn Ala Leu 
280 

Thr Pro Asp Gly 
295 

Ser Ser Thr Asn 
310 

Gly Thr He Lys 
325 

Leu Asn Tyr Leu 

Leu Asn Asp Arg 
360 

Lys He Tyr Asn 
375 

Gin Arg Leu Leu 
390 

Val Ala Ser Asn 
405 

Gin Lys His Ala 

Asn He Arg Asn 
440 

Lys Arg Lys Gin 
455 

Thr Thr Glu Phe 
470 

Glu Gin Leu Ala 
485 

Arg Asn Val Glu 



He Met Ala Val 
25 

Val Ala Ser Pro 

Gly Asn Lys Thr 
60 

Ser Pro Thr Arg 
75 

Tyr Lys Asn Thr 
90 

Thr Glu Ala Gly 
105 

Asp Glu Asn Thr 

Asp He Thr Arg 
140 

Tyr Gly Phe Arg 
155 

Thr Glu Ser Arg 

170 

Pro Arg Glu Ala 
185 

Asp Ala Gin Asn 

Glu Arg Arg Lys 
220 

Asn Gly Gly Ala 
235 

Leu Gly Gin Gin 
250 

Lys Leu Ser Ser 
265 

Thr Arg Ala Glu 

Lys Thr He Val 
300 

His Ser He Val 
315 

He Thr Thr Ser 
330 

Leu Ser His Ser 
345 

Asn Pro Val Val 

Ala Glu Val Ala 
380 

Asp Ala Arg Asn 
395 

Ser Ala Arg Asn 
410 

Asn Asp Ala Leu 
425 

Gin Leu Ser Gly 

Asp Glu Leu Lys 
460 

Leu Lys Ser Val 
475 

Arg Glu Met Ala 
490 

Glu Ala Leu Lys 



Ala 


Ser 


Pro 


He 




30 






Val 


Phe 


His 


Gly 


45 








He 


Trp 


Gly 


Gly 


Ser 


Asp 


He 


Glu 








80 


Leu 


Ser 


Ala 


Gin 






95 




Lys 


Arg 


Leu 


Ser 




110 






Leu 


Lys 


Thr 


Leu 


125 








Gin 


Glu 


Phe 


Arg 


Thr 


Glu 


He 


Ala 








160 


Met 


Leu 


Phe 


Ala 






175 




Arg 


Ser 


Leu 


He 




190 






Ala 


Asp 


Lys 


Lys 


205 








Gly 


He 


Leu 


Asp 


Ala 


Leu 


Ala 


Val 








240 


Thr 


Arg 


Asn 


Asp 






255 




Val 


Thr 


Glu 


Ser 




270 






Gin 


Gin 


Leu 


Thr 


285 








Ser 


Pro 


Glu 


Lys 


Val 


Ser 


Gly 


Asp 








320 


Ala 


Val 


He 


Asp 






335 




Gly 


Leu 


Asp 


Tyr 




350 






Thr 


Glu 


Asp 


Val 


365 








Leu 


Ala 


Glu 


Trp 


Lys 


He 


Thr 


Ser 








400 


Asn 


Leu 


Ser 


Ala 






415 




Asn 


Ala 


Leu 


Leu 




430 






He 


Asn 


Gin 


Lys 


445 








Ala 


Thr 


Lys 


Asp 


Ser 


Glu 


Lys 


Tyr 








480 


Gly 


Gin 


Ala 


Lys 






495 




Thr 


Tyr 


Glu 


Lys 
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500 

Tyr Arg Ala Asp 
515 

lie Ala Ala Ala 

530 

Leu Asn Arg Phe 
545 

Leu Ala Asp Trp 

Glu Asn Trp Arg 
580 

Asn Ala Ala Thr 
595 

Thr Gly Ser Ala 

610 

Thr Gly Ala Leu 
625 

Trp Gly lie Glu 

Gin Arg Lys Lys 
660 



lie Asn Lys Lys 
520 

Leu Glu Ser Val 
535 

Ser Arg Gly Leu 
550 

He Thr Glu Phe 
565 

Pro Leu Phe Val 

Ala Leu Val Ala 
600 

Leu Gly He He 

615 

He Asp Glu Ser 
630 

Met Arg Leu Ser 
645 



505 

He Asn Ala Lys 

Lys Leu Ser Asp 

540 

Gly Tyr Ala Gly 
555 

Gly Lys Ala Val 
570 

Lys Thr Glu Thr 
585 

Leu Ala Leu Val 

Gly Tyr Gly Leu 
620 

Leu Val Glu Lys 
635 

Lys Phe Phe Arg 
650 



510 

Asp Arg Ala Ala 
525 

He Ser Ser Asn 

Lys Phe Thr Ser 
560 

Ala Arg Gly Thr 
575 

He He Ala Gly 
590 

Phe Ser He Leu 
605 

Leu Met Ala Val 

Ala Asn Lys Phe 
640 

Asp Phe He Leu 
655 



<210> 16 
<211> 1929 



<212> DNA 

<213> Artificial sequence 
<220> 

<223> colicin la attached to streptococcus pneumoniae 
polypeptide pheromone 



<400> 16 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 

gccggaaacg 

ctgagagaat 

gagagccgga 

tcgttaatcg 

gctgatatgc 

ctggaaaaaa 

gggcagcaga 

acggaatcgc 

cagaaaaaca 

tcaacaaatc 

acaaccagcg 

ctggactata 

ggtgacaaga 

cttgatgcca 

ctcagtgcca 

gaaaaagaga 

agaaaacagg 

aaatcagttt 

caggctaaag 

cgggctgaca 

gagtctgtga 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 



ggtgcagaat 
gtaaaccctc 
aacaaaacca 
gaaaaaaggg 
aatgagaata 
aaagatgaaa 
cgacaggagt 
gccggatatg 
tctcttcgta 
aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 



tgattcagat 
tgtctttcat 
aaacgagtgg 
cacagcgtac 
agccggaaaa 
aacactccgt 
gcaggcagag 
gctgcataca 
ggaggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 
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tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattga gatgaggttg tcaaaattct tccgtgattt tattttacaa 192 0 
agaaaaaag 192 9 

<210> 17 
<211> 650 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Colicin la linked to E. facaelis pheromone cCFlO 



<400> 17 



Ser 


Asp 


Pro 


Val 


Ala 


Arg 


Gly 


He 


Thr 


Asn 


Pro 


Gly 


Ala 


Glu 


Ser 


Leu 


1 








5 










10 










15 




Gly 


Tyr 


Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 


He 








20 










25 










30 






Tyr 


Val 


Ala 


Ser 


Asn 


Pro 


Pro 


Arg 


Val 


Ala 


Ser 


Pro 


Val 


Phe 


His 


Gly 






35 










40 










45 








Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 


Gly 




50 










55 










60 










Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


Glu 


65 










70 










75 










80 


Lys 


Arq 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


Asn 


Thr 


Leu 


Ser 


Ala 


Gin 










85 










90 










95 




Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 


Ala 


Gly 


Lys 


Arg 


Leu 


Ser 








100 










105 










110 






Ala 


Ala 


He 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 


Leu 






115 










120 










125 








Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 


Arg 




130 










135 










140 










Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arq 


Glu 


Tyr 


Gly 


Phe 


Arq 


Thr 


Glu 


He 


Ala 


145 










150 










155 










160 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 


Ala 










165 










170 










175 




Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 


Glu 


Ala 


Arg 


Ser 


Leu 


He 








180 










185 










190 






Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 


Lys 






195 










200 










205 








Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 


Arg 


Lys 


Gly 


He 


Leu 


Asp 




210 










215 










220 










Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 


Gly 


Ala 


Ala 


Leu 


Ala 


Val 


225 










230 










235 










240 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 










245 










250 










255 




Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 


Ser 








260 










265 










270 






Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 


Thr 






275 










280 










285 








Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 


Lys 




290 










295 










300 










Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly 


Asp 


305 










310 










315 










320 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 


Asp 










325 










330 










335 




Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 


Tyr 








340 










345 










350 






Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 


Val 
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355 










360 










365 








Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 


Trp 




370 










375 










380 










Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


Ser 


385 










390 










395 










400 


Ala 


Glu 


Ser 


Ala 


Val 


Ala 


Ser 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


Ser 


Ala 










405 










410 










415 




Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 


Leu 








420 










425 










430 






Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 


Gin 


Lys 






435 










440 










445 








lie 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 


Asp 




450 










455 










460 










Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 


Lys 


Tyr 


465 










470 










475 










480 


Gly 


Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 


Lys 










485 










490 










495 




Gly 


Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 


Lys 








500 










505 










510 






Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 


Ala 






515 










520 










525 








He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 


Asn 




530 










535 










540 










Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


Ser 


545 










550 










555 










560 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ala 


Arg 


Gly 


Thr 










565 










570 










575 




Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 


Gly 








580 










585 










590 






Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 


Phe 


Ser 


He 


Leu 






595 










600 










605 








Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 


Val 




610 










615 










620 










Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


625 










630 










635 










640 


Trp 


Gly 


He 


Leu 


Val 


Thr 


Leu 


Val 


Phe 


Val 















645 650 



<210> 18 
<211> 1899 

<212> DNA 

<213> Artificial sequence 
<220> 

<22 3> Colicin la linked to E. facaelis pheromo'ne cCFlO 
<400> 18 

atgtctgacc ctgtacgtat tacaaatccc 
ggccatgaaa ttatggccgt tgatatttat 
ggtaccccgc ctgcatggag ttccttcggg 
gttgatgatt ccccaacccg aagtgatatc 
aaaaacacgc tcagcgcgca gcagaaagag 
cgcctctctg cggcgattgc tgcaagggaa 
gccggaaacg cagatgccgc tgatattaca 
ctgagagaat acggattccg tactgaaatc 
gagagccgga tgctgtttgc tgatgctgat 
tcgttaatcg aacaggctga aaaacggcag 
gctgatatgc ttgctgaata cgagcgcaga 
ctggaaaaaa atggcggggc agcccttgcc 
99gcagcaga cacggaatga cagggccatt 



ggtgcagaat cgctggggta tgattcagat 60 
gtaaaccctc cacgtgtcga tgtctttcat 12 0 
aacaaaacca tctggggcgg aaacgagtgg 180 
gaaaaaaggg acaaggaaat cacagcgtac 24 0 
aatgagaata agcgtactga agccggaaaa 300 
aaagatgaaa acacactgaa aacactccgt 3 60 
cgacaggagt tcagactcct gcaggcagag 42 0 
gccggatatg acgccctccg gctgcataca 480 
tctcttcgta tatctccccg ggaggccagg 54 0 
aaggatgcgc agaacgcaga caagaaggcc 600 
aaaggtattc tggacacccg gttgtcagag 660 
gttcttgatg cacaacaggc ccgtctgctc 720 
tcagaggccc ggaataaact cagttcagtg 780 
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acggaatcgc 
cagaaaaaca 
tcaacaaatc 
acaaccagcg 
ctggactata 
ggtgacaaga 
cttgatgcca 
ctcagtgcca 
gaaaaagaga 
agaaaacagg 
aaatcagttt 
caggctaaag 
cgggctgaca 
gagtctgtga 
tatgcaggaa 
acagagaact 
acggctcttg 
tatggtttac 
aataagttct 



ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 
tgatggctgt 
ggggtattct 



ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
tgtcacgctt 



ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 
ctgattgatg 
gtcttcgtc 



ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 



gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 



840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1899 



<210> 19 
<211> 678 
<212> PRT 

<213> Artificial sequence 



<220> 

<223> colicin la attached to G28-V50/E216-S228 from 
HBsAg ScFv 



<400> 19 



Ser 


Asp 


Pro 


Val 


1 








Gly 


Tyr 


Asp 


Ser 








20 


Tyr 


Val 


Ala 


Ser 






35 




Thr 


Pro 


Pro 


Ala 




50 






Asn 


Glu 


Trp 


Val 


65 








Lys 


Arg 


Asp 


Lys 


Gin 


Lys 


Glu 


Asn 








100 


Ala 


Ala 


He 


Ala 






115 




Arg 


Ala 


Gly 


Asn 




130 






Leu 


Leu 


Gin 


Ala 


145 








Gly 


Tyr 


Asp 


Ala 


Asp 


Ala 


Asp 


Ser 








180 


Glu 


Gin 


Ala 


Glu 






195 




Ala 


Ala 


Asp 


Met 




210 






Thr 


Arg 


Leu 


Ser 


225 








Leu 


Asp 


Ala 


Gin 



Ala Arg Gly He 
5 

Asp Gly His Glu 

Asn Pro Pro Arg 
40 

Trp Ser Ser Phe 
55 

Ala Ser Pro Asp 
70 

Glu lie Thr Ala 

85 

Glu Asn Lys Arg 

Ala Arg Glu Lys 
120 

Ala Asp Ala Ala 
135 

Glu Leu Arg Glu 
150 

Leu Arg Leu His 
165 

Leu Arg lie Ser 

Lys Arg Gin Lys 
200 

Leu Ala Glu Tyr 
215 

Glu Leu Glu Lys 
230 

Gin Ala Arg Leu 



Thr 


Asn 


Pro 


Gly 




10 






He 


Met 


Ala 


Val 


25 








Val 


Ala 


Ser 


Pro 


Gly 


Asn 


Lys 


Thr 








60 


Ser 


Pro 


Thr 


Arg 






75 




Tyr 


Lys 


Asn 


Thr 




90 






Thr 


Glu 


Ala 


Gly 


105 








Asp 


Glu 


Asn 


Thr 


Asp 


He 


Thr 


Arg 








140 


Tyr 


Gly 


Phe 


Arg 






155 




Thr 


Glu 


Ser 


Arg 




170 






Pro 


Arg 


Glu 


Ala 


185 








Asp 


Ala 


Gin 


Asn 


Glu 


Arg 


Arg 


Lys 








220 


Asn 


Gly 


Gly 


Ala 






235 




Leu 


Gly 


Gin 


Gin 



Ala Glu Ser Leu 

15 

Ala Ser Pro He 
30 

Val Phe His Gly 
45 

He Trp Gly Gly 

Ser Asp He Glu 
80 

Leu Ser Ala Gin 

95 

Lys Arg Leu Ser 
110 

Leu Lys Thr Leu 
125 

Gin Glu Phe Arg 

Thr Glu He Ala 
160 

Met Leu Phe Ala 

175 

Arg Ser Leu He 
190 

Ala Asp Lys Lys 
205 

Gly He Leu Asp 

Ala Leu Ala Val 
240 

Thr Arg Asn Asp 
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Arg 


Ala 


He 


Ser 








260 


Leu 


Asn 


Thr 


Ala 






275 




Gin 


Gin 


Lys 


Asn 




290 






Phe 


Pro 


Gly 


Arg 


305 








Pro 


Arg 


Phe 


Ala 


Asn 


Arg 


Ala 


Asn 








340 


Lys 


Arg 


Asn 


He 






355 




Glu 


Gly 


Asp 


Lys 




370 






Asp 


Lys 


Leu 


Arci 


385 








Ala 


Glu 


Ser 


Ala 


Arg 


Thr 


Asn 


Glu 








420 


Lys 


Glu 


Lys 


Glu 






435 




He 


Ala 


Glu 


Glu 




450 






Ala 


He 


Asn 


Phe 


465 








Gly Ala 


Lys 


Ala 


Gly 


Lys 


Lys 


He 








500 


Tyr 


Arg 


Ala 


Asp 






515 




He 


Ala 


Ala 


Ala 




530 






Leu 


Asn 


Arq 


Phe 


545 








Leu 


Ala 


Asp 


Trp 


Glu 


Asn 


Trp 


Arq 








580 


Asn 


Ala 


Ala 


Thr 






595 




Thr 


Gly 


Ser 


Ala 




610 






Thr 


Gly 


Ala 


Leu 


625 








Trp 


Gly 


He 


Gly 


Gin 


Ala 


Pro 


Gly 








660 


Tyr 


Cys 


Asn 


Ser 






675 





245 

Glu Ala Arg Asn 

Arg Asn Ala Leu 

280 

Thr Pro Asp Gly 
295 

Ser Ser Thr Asn 
310 

Gly Thr He Lys 
325 

Leu Asn Tyr Leu 

Leu Asn Asp Arg 

360 

Lys He Tyr Asn 
375 

Gin Arg Leu Leu 
390 

Val Ala Ser Asn 
405 

Gin Lys His Ala 

Asn He Arg Asn 
440 

Lys Arg Lys Gin 
455 

Thr Thr Glu Phe 
470 

Glu Gin Leu Ala 
485 

Arg Asn Val Glu 

He Asn Lys Lys 
520 

Leu Glu Ser Val 

535 

Ser Arg Gly Leu 
550 

He Thr Glu Phe 
565 

Pro Leu Phe Val 

Ala Leu Val Ala 
600 

Leu Gly He He 
615 

He Asp Glu Ser 
630 

Phe Thr Phe Ser 
645 

Lys Gly Leu Glu 
Arg Asp 



250 

Lys Leu Ser Ser 
265 

Thr Arg Ala Glu 

Lys Thr He Val 
300 

His Ser He Val 
315 

He Thr Thr Ser 
330 

Leu Ser His Ser 
345 

Asn Pro Val Val 

Ala Glu Val Ala 
380 

Asp Ala Arg Asn 
395 

Ser Ala Arg Asn 
410 

Asn Asp Ala Leu 
425 

Gin Leu Ser Gly 

Asp Glu Leu Lys 
460 

Leu Lys Ser Val 
475 

Arg Glu Met Ala 
490 

Glu Ala Leu Lys 
505 

He Asn Ala Lys 

Lys Leu Ser Asp 
540 

Gly Tyr Ala Gly 
555 

Gly Lys Ala Val 
570 

Lys Thr Glu Thr 
585 

Leu Ala Leu Val 

Gly Tyr Gly Leu 
620 

Leu Val Glu Lys 

635 

Asp Tyr Tyr Met 
650 

Trp Val Glu Asp 
665 



255 

Val Thr Glu Ser 
270 

Gin Gin Leu Thr 
285 

Ser Pro Glu Lys 

Val Ser Gly Asp 
320 

Ala Val He Asp 
335 

Gly Leu Asp Tyr 
350 

Thr Glu Asp Val 

365 

Leu Ala Glu Trp 

Lys He Thr Ser 
400 

Asn Leu Ser Ala 
415 

Asn Ala Leu Leu 
430 

He Asn Gin Lys 
445 

Ala Thr Lys Asp 

Ser Glu Lys Tyr 
480 

Gly Gin Ala Lys 
495 

Thr Tyr Glu Lys 
510 

Asp Arg Ala Ala 
525 

He Ser Ser Asn 

Lys Phe Thr Ser 
560 

Ala Arg Gly Thr 
575 

He He Ala Gly 
590 

Phe Ser He Leu 
605 

Leu Met Ala Val 

Ala Asn Lys Phe 
640 

Ser Trp He Arg 
655 

Glu Ala Asp Tyr 
670 



<210> 20 
<211> 2034 
<212> DNA 

<213> Artificial sequence 



-22- 



JSI-002 



<220> 

<223> colicin la attached to G28-V50/E216-S228 from 
HBsAg ScFv 



<400> 20 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 

gccggaaacg 

ctgagagaat 

gagagccgga 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 



ggtgcagaat 
gtaaaccctc 
aacaaaacca 
gaaaaaaggg 
aatgagaata 
aaagatgaaa 
cgacaggagt 
gccggatatg 
tctcttcgta 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 



tgattcagat 60 
tgtctttcat 120 
aaacgagtgg 180 
cacagcgtac 24 0 
agccggaaaa 3 00 
aacactccgt 360 
gcaggcagag 420 
gctgcataca 4 80 
ggaggccagg 540 



tcgttaatcg 
gctgatatgc 
ctggaaaaaa 
gggcagcaga 
acggaatcgc 
cagaaaaaca 
tcaacaaatc 
acaaccagcg 
ctggactata 
ggtgacaaga 
cttgatgcca 
ctcagtgcca 
gaaaaagaga 
agaaaacagg 
aaatcagttt 
caggctaaag 
cgggctgaca 
gagtctgtga 
tatgcaggaa 
acagagaact 
acggctcttg 
tatggtttac 
aataagttct 
gctccaggga 
gacagcagtg 



aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
99cgtcctct 
tggcactggt 
tgatggctgt 
ggggtattgg 
aggggctgga 
gtgaagatga 



aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
attcaccttc 
gtgggttgaa 
ggctgactat 



aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 
ctgattgatg 
agtgactact 
gatgaggctg 
tactgtaact 



agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 
acatgagctg 
actattactg 
cccgggacag 



caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 
gatccgccag 
taactcccgg 
cagt 



600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2034 



<210> 21 
<211> 656 
<212> PRT 

<213> Artificial sec[uence 
<220> 

<223> colicin la and the C. albicans mating pheromone 



<400> 21 

Ser Asp Pro Val Ala Arg Gly lie Thr Asn Pro Gly Ala Glu Ser Leu 

1 5 10 15 

Gly Tyr Asp Ser Asp Gly His Glu lie Met Ala Val Ala Ser Pro lie 

20 25 30 

Tyr Val Ala Ser Asn Pro Pro Arg Val Ala Ser Pro Val Phe His Gly 

35 40 45 

Thr Pro Pro Ala Trp Ser Ser Phe Gly Asn Lys Thr lie Trp Gly Gly 

50 55 60 

Asn Glu Trp Val Ala Ser Pro Asp Ser Pro Thr Arg Ser Asp He Glu 
65 70 75 80 
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Lys 


Arg 


Asp 


Lys 


Gin 


Lys 


Glu 


Asn 








100 


Ala 


Ala 


He 


Ala 






115 




Arg 


Ala 


Gly 


Asn 




130 






Leu 


Leu 


Gin 


Ala 


145 








Gly 


Tvr 


Asp 


Ala 


Asp 


Ala 


Asp 


Ser 








180 


Glu 


Gin 


Ala 


Glu 






195 




Ala 


Ala 


Asp 


Met 




210 






Thr 


Arcr 


Leu 


Ser 


225 








Leu 


Asp 


Ala 


Gin 


Arg 


Ala 


He 


Ser 








260 


Leu 


Asn 


Thr 


Ala 






275 




Gin 


Gin 


Lys 


Asn 




290 






Phe 


Pro 


Gly 


Ara 


305 








Pro 


Arg 


Phe 


Ala 


Asn 


Ara 


Ala 


Asn 








340 


Lys 


Arg 


Asn 


He 






355 




Glu 


Gly 


Asp 


Lvs 




370 






Asp 


Lys 


Leu 


Arg 


385 








Ala 


Glu 


Ser 


Ala 


Arg 


Thr 


Asn 


Glu 








420 


Lys 


Glu 


Lys 


Glu 






435 




He 


Ala 


Glu 


Glu 




450 






Ala 


He 


Asn 


Phe 


465 








Glv 


Ala 


Lvs 


Ala 


Glv 


Lvs 


Lvs 


He 








500 


Tyr 


Arg 


Ala 


Asp 






515 




He 


Ala 


Ala 


Ala 




530 






Leu 


Asn 


Arg 


Phe 


545 








Leu 


Ala 


Asp 


Trp 



Glu 


He 


Thr 


Ala 


85 








Glu 


Asn 


Lys 


Arg 


Ala 


Arg 


Glu 


Lys 








120 


Ala 


Asp 


Ala 


Ala 






135 




Glu 


Leu 


Arg 


Glu 




150 






Leu 


Arg 


Leu 


His 


165 








Leu 


Arg 


He 


Ser 


Lys 


Arg 


Gin 


Lys 








200 


Leu 


Ala 


Glu 


Tyr 






215 




Glu 


Leu 


Glu 


Lys 




230 






Gin 


Ala 


Arg 


Leu 


245 








Glu 


Ala 


Arg 


Asn 


Arg 


Asn 


Ala 


Leu 








280 


Thr 


Pro 


Asp 


Gly 






295 




Ser 


Ser 


Thr 


Asn 




310 






Gly 


Thr 


He 


Lys 


325 








Leu 


Asn 


Tyr 


Leu 


Leu 


Asn 


Asp 


Arg 








360 


Lys 


He 


Tyr 


Asn 






375 




Gin 


Arg 


Leu 


Leu 




390 






Val 


Ala 


Ser 


Asn 


405 








Gin 


Lys 


His 


Ala 


Asn 


He 


Arg 


Asn 








440 


Lys 


Arg 


Lys 


Gin 






455 




Thr 


Thr 


Glu 


Phe 




470 






Glu 


Gin 


Leu 


Ala 


485 








Arg 


Asn 


Val 


Glu 


He 


Asn 


Lvs 


Lvs 








520 


Leu 


Glu 


Ser 


Val 






535 




Ser 


Arg 


Gly 


Leu 




550 






He 


Thr 


Glu 


Phe 



Tyr 


Lys 


Asn 


Thr 




90 






Thr 


Glu 


Ala 


Gly 


105 








Asp 


Glu 


Asn 


Thr 


Asp 


He 


Thr 


Arg 








140 


Tyr 


Gly 


Phe 


Arg 






155 




Thr 


Glu 


Ser 


Arg 




170 






Pro 


Arg 


Glu 


Ala 


185 








Asp 


Ala 


Gin 


Asn 


Glu 


Arg 


Arg 


Lys 








220 


Asn 


Gly 


Gly 


Ala 






235 




Leu 


Gly 


Gin 


Gin 




250 






Lys 


Leu 


Ser 


Ser 


265 








Thr 


Arg 


Ala 


Glu 


Lys 


Thr 


He 


Val 








300 


His 


Ser 


He 


Val 






315 




He 


Thr 


Thr 


Ser 




330 






Leu 


Ser 


His 


Ser 


345 








Asn 


Pro 


Val 


Val 


Ala 


Glu 


Val 


Ala 








380 


Asp 


Ala 


Arg 


Asn 






395 




Ser 


Ala 


Arg 


Asn 




410 






Asn 


Asp 


Ala 


Leu 


425 








Gin 


Leu 


Ser 


Gly 


Asp 


Glu 


Leu 


Lys 








460 


Leu 


Lys 


Ser 


Val 






475 




Arg 


Glu 


Met 


Ala 




490 






Glu 


Ala 


Leu 


Lys 


505 








He 


Asn 


Ala 


Lys 


Lys 


Leu 


Ser 


Asp 








540 


Gly 


Tyr 


Ala 


Gly 






555 




Gly 


Lys 


Ala 


Val 



Leu 


Ser 


Ala 


Gin 






95 




Lys 


Arg 


Leu 


Ser 




110 






Leu 


Lys 


Thr 


Leu 


125 








Gin 


Glu 


Phe 


Arg 


Thr 


Glu 


He 


Ala 








160 


Met 


Leu 


Phe 


Ala 






175 




Arg 


Ser 


Leu 


He 




190 






Ala 


Asp 


Lys 


Lys 


205 








Gly 


He 


Leu 


Asp 


Ala 


Leu 


Ala 


Val 








240 


Thr 


Arg 


Asn 


Asp 






255 




Val 


Thr 


Glu 


Ser 




270 






Gin 


Gin 


Leu 


Thr 


285 








Ser 


Pro 


Glu 


Lys 


Val 


Ser 


Gly 


Asp 








320 


Ala 


Val 


He 


Asp 






335 




Gly 


Leu 


Asp 


Tyr 




350 






Thr 


Glu 


Asp 


Val 


365 








Leu 


Ala 


Glu 


Trp 


Lys 


He 


Thr 


Ser 








400 


Asn 


Leu 


Ser 


Ala 






415 




Asn 


Ala 


Leu 


Leu 




430 






He 


Asn 


Gin 


Lys 


445 








Ala 


Thr 


Lys 


Asp 


Ser 


Glu 


Lys 


Tyr 








480 


Gly 


Gin 


Ala 


Lys 






495 




Thr 


Tyr 


Glu 


Lys 




510 






Asp 


Arg 


Ala 


Ala 


525 








He 


Ser 


Ser 


Asn 


Lys 


Phe 


Thr 


Ser 








560 


Ala 


Arg 


Gly 


Thr 
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Glu Asn Trp Arg 
580 

Asn Ala Ala Thr 
595 

Thr Gly Ser Ala 
610 

Thr Gly Ala Leu 
625 

Trp Gly lie Gly 



565 

Pro Leu Phe Val 

Ala Leu Val Ala 
600 

Leu Gly lie lie 
615 

lie Asp Glu Ser 
630 

Phe Arg Leu Thr 
645 



570 

Lys Thr Glu Thr 
585 

Leu Ala Leu Val 

Gly Tyr Gly Leu 
620 

Leu Val Glu Lys 
635 

Asn Phe Gly Tyr 
650 



575 

lie lie Ala Gly 
590 

Phe Ser lie Leu 
605 

Leu Met Ala Val 

Ala Asn Lys Phe 
640 

Phe Glu Pro Gly 
655 



<210> 22 
<211> 1917 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> colicin la and the C. albicans mating pheromone 



<400> 22 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 

gccggaaacg 

ctgagagaat 

gagagccgga 

tcgttaatcg 

gctgatatgc 

ctggaaaaaa 

gggcagcaga 

acggaatcgc 

cagaaaaaca 

tcaacaaatc 

acaaccagcg 

ctggactata 

ggtgacaaga 

cttgatgcca 

ctcagtgcca 

gaaaaagaga 

agaaaacagg 

aaatcagttt 

caggctaaag 

cgggctgaca 

gagtctgtga 

tatgcaggaa 

acagagaact 

acggctcttg 

tatggtttac 

aataagttct 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
^gctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 
tgatggctgt 
ggggtattgg 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
tttccgtctg 



ggtgcagaat 
gtaaaccctc 
aacaaaacca 
gaaaaaaggg 
aatgagaata 
aaagatgaaa 
cgacaggagt 
gccggatatg 
tctcttcgta 
aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
get gage agt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 
ctgattgatg 
actagattcg 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 
gttatttcta 



tgattcagat 
tgtctttcat 
aaacgagtgg 
cacagcgtac 
agccggaaaa 
aacactccgt 
gcaggcagag 
gctgcataca 
ggaggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 
acctggc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1917 



<210> 23 
<211> 8 
<212> PRT 
<213> S. Aurues 



<400> 23 
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Tyr Ser Thr Cys Asp Phe lie Met 
1 5 



<210> 24 
<211> 11 
<212> PRT 
<213> S, Aurues 

<400> 24 

Gly Val Ala Ser Asn Ala Cys Ser Ser Leu Phe 
15 10 



<210> 25 
<211> 8 
<212> PRT 
<213> S. Aurues 

<400> 25 

Tyr lie Asn Cys Asp Phe Leu Leu 
1 5 



<210> 26 
<211> 8 
<212> PRT 
<213> S. Aurues 

<400> 26 

Tyr Ser Thr cys Phe Phe lie Met 
1 5 



<210> 27 
<211> 8 
<212> PRT 

<213> S. epidermis 
<400> 27 

Asp Ser Val Cys Ala Ser Tyr Phe 
1 5 



<210> 28 
<211> 43 
<212> PRT 

<213> S. Pneumoniae 
<400> 28 

Met Lys Asn Thr Val Lys Leu Glu Gin Phe Val Ala Leu Ala Leu Lys 

15 10 15 

Glu Lys Asp Leu Gin Lys lie Lys Gly Gly Glu Met Arg Leu Ser Lys 

20 25 30 

Phe Phe Arg Asp Phe lie Leu Gin Arg Lys Lys 
35 40 



<210> 29 
<211> 7 
<212> PRT 
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<213> E. Facaelis 
<400> 29 

Leu Val Thr Leu Val Phe Val 
1 5 



<210> 30 
<211> 644 
<212> PRT 
<213> E. coli 



<400> 30 



Met 


Ser 


Asp 


Pro 


Val 


Ala 


Arci 


Glv 


He 


Thr 


Asn 


Pro 


Glv 


Ala 


Glu 


Ser 


1 








5 










10 










15 




Leu 


Glv 


Tvr 


Asp 


Ser 


Asp 


Glv 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 








20 










25 










30 






lie 


Tvr 


Val 


Ala 


Ser 


Asn 


Pro 


Pro 


Arc? 


Val 


Ala 


Ser 


Pro 


Val 


Phe 


His 






35 










40 










45 








Glv 


Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Glv 


Asn 


Lvs 


Thr 


He 


Trp 


Glv 




50 










55 










60 










Glv 


Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Ara 


Ser 


Asp 


He 


65 










70 










75 










80 


Glu 


Lvs 


Arg 


Asp 


Lvs 


Glu 


He 


Thr 


Ala 


Tvr 


Lvs 


Asn 


Thr 


Leu 


Ser 


Ala 










85 










90 










95 




Gin 


Gin 


Lvs 


Glu 


Asn 


Glu 


Asn 


Lvs 


Arcj 


Thr 


Glu 


Ala 


Glv 


Lvs 


Ara 


Leu 








100 










105 










110 






Ser 


Ala 


Ala 


lie 


Ala 


Ala 


Ara 


Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 






115 










120 










125 








Leu 


Arg 


Ala 


Glv 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arcr 


Gin 


Glu 


Phe 




130 










135 










140 










Arcf 


Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Aro 


Glu 


Tvr 


Glv 


Phe 


Ara 


Thr 


Glu 


He 


145 










150 










155 










160 


Ala 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 










165 










170 










175 




Ala 


Asp 


Ala 


Asp 


Ser 


Leu 


Ara 


He. 


Ser 


Pro 


Ara 


Glu 


Ala 


Arq 


Ser 


Leu 








180 










185 










190 






lie 


Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lvs 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 






195 










200 










205 








Lys 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tvr 


Glu 


Arcr 


Arq 


Lvs 


Gly 


He 


Leu 




210 










215 










220 










Asp 


Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 


Gly 


Ala 


Ala 


Leu 


Ala 


225 










230 










235 










240 


Val 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


Gin 


Gin 


Thr 


Arg 


Asn 










245 










250 










255 




Asp 


Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 








260 










265 










270 






Ser 


Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 






275 










280 










285 








Thr 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 




290 










295 










300 










Lys 


Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly 


305 










310 










315 










320 


Asp 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 










325 










330 










335 




Asp 


Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 








340 










345 










350 






Tyr 


Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 






355 










360 










365 








Val 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 
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370 










375 










380 










Trp 


Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


385 










390 










395 










400 


Ser 


Ala 


Glu 


Ser 


Ala 


Val 


Ala 


Ser 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


Ser 










405 










410 










415 




Ala 


Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 








420 










425 










430 






Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 


Gin 






435 










440 










445 








Lys 


He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 




450 










455 










460 










Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 


Lys 


465 










470 










475 










480 


Tyr Gly 


Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 










485 










490 










495 




Lys 


Gly 


Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 








500 










505 










510 






Lys 


Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 






515 










520 










525 








Ala 


He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 




530 










535 










540 










Asn 


Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


545 










550 










555 










560 


Ser 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ala 


Arg 


Gly 










565 










570 










575 




Thr 


Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 








580 










585 










590 






Gly Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 


Phe 


Ser 


He 






595 










600 










605 








Leu 


Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 




610 










615 










620 










Val 


Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


625 










630 










635 










640 


Phe 


Trp 


Gly 


He 



























<210> 31 
<211> 1878 
<212> DNA 
<213> E. coli 

<400> 31 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 12 0 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 24 0 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 3 00 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 42 0 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 480 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 54 0 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 66 0 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 720 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840 
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020 
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080 
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ggtgacaaga aaatttataa tgctgaagtt 
cttgatgcca gaaataaaat cacctctgct 
ctcagtgcca gaacaaatga gcaaaagcat 
gaaaaagaga atatacgtaa ccagctttcc 



gctgaatggg ataagttacg gcaaagattg 114 0 
gaatctgcgg taaattcggc gagaaataac 1200 
gcaaatgacg ctcttaatgc cctgttgaag 1260 
ggcatcaatc agaagatagc ggaagagaaa 1320 



agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 13 80 
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 144 0 
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500 
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560 
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 1620 
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtatt 1878 



<210> 32 

<211> 322 

<212> PRT 

<213> Artificial sequence 



<220> 

<223> HBV PreSl scFV linked to a pore -forming region of 
Colicin la 



<400> 32 



Lys 


Phe 


Thr 


Ser 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


1 








5 










10 










15 




Ala 


Arg 


Gly 


Thr 


Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 








20 










25 










30 






He 


He 


Ala 


Gly 


Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 






35 










40 










45 








Phe 


Ser 


He 


Leu 


Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 




50 










55 










60 










Leu 


Met 


Ala 


Val 


Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


65 










70 










75 










80 


Ala 


Asn 


Lys 


Phe 


Trp 


Gly 


He 


Gin 


Met 


Gin 


Leu 


Val 


Gin 


Ser 


Gly 


Ala 










85 










90 










95 




Glu 


Val 


Lys 


Lys 


Pro 


Gly 


Ser 


Ser 


Val 


Lys 


Val 


Ser 


Cys 


Lys 


Ala 


Ser 








100 










105 










110 






Gly Gly 


Thr 


Phe 


Ser 


Ser 


Tyr 


Ala 


He 


Ser 


Trp 


Val 


Ala 


Arg 


Gly 


Gin 






115 










120 










125 








Ala 


Ala 


Gly 


Gin 


Gly 


Leu 


Glu 


Trp 


Met 


Gly 


Gly 


He 


He 


Pro 


Lys 


Phe 




130 










135 










140 










Gly 


Thr 


Pro 


Asn 


Tyr 


He 


Gin 


Lys 


Phe 


Gin 


Gly 


Arg 


Val 


Thr 


He 


Thr 


145 










150 










155 










160 


Ala 


Asp 


Lys 


Ser 


Thr 


Thr 


Thr 


Ala 


Tyr 


Met 


Glu 


Leu 


Lys 


Asn 


Leu 


Arg 










165 










170 










175 




Ser 


Glu 


Asp 


Thr 


Ala 


Val 


Tyr 


Tyr 


Cys 


Ala 


Arg 


Asn 


Gly 


Ser 


Gly 


Gly 








180 










185 










190 






Ala 


Glu 


Tyr 


Tyr 


Asn 


Gly 


Leu 


Asp 


Val 


Ser 


Gly 


Gly 


Gly 


Gly 


Ser 


Gly 






195 










200 










205 








Gly 


Gly 


Gly 


Ser 


Gly 


Gly 


Gly 


Gly 


Ser 


Gin 


Ser 


Val 


Leu 


Thr 


Gin 


Pro 




210 










215 










220 










Pro 


Ser 


Ala 


Ser 


Gly 


Thr 


Pro 


Gly 


Gin 


Arg 


Val 


Thr 


He 


Ser 


Cys 


Ser 


225 










230 










235 










240 


Gly 


Ser 


Ser 


Ser 


Asn 


He 


Gly 


Ser 


Asn 


Tyr 


Val 


Tyr 


Trp 


Tyr 


Gin 


Gin 










245 










250 










255 




Leu 


Pro 


Gly 


Thr 


Ala 


Pro 


Lys 


Leu 


Leu 


He 


Tyr 


Arg 


Asn 


Asn 


Gin 


Arg 








260 










265 










270 






Pro 


Ser 


Gly 


Val 


Pro 


Asp 


Arg 


Phe 


Ser 


Gly 


Ser 


Lys 


Ser 


Gly 


Thr 


Ser 
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275 

Ala Ser Leu Ala 
290 

Tyr Cys Ala Ala 

305 

Gly Thr 



280 

lie Ser Gly Leu 
295 

Trp Asp Asp Ser 
310 



Arg Ser Glu Asp 
300 

Leu His Ala Arg 
315 



285 

Glu Ala Asp Tyr 

Val Phe Gly Gly 
320 



<210> 33 
<211> 976 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> HBV PreSl scFV linked to a pore -forming region of 
Colicin la 



<400> 33 

aaatttacaa gtcttgctga ctggatcact gagtttggta aggctgtccg gacagagaac 60 
tggcgtcctc tttttgttaa aacagaaacc atcatagcag gcaatgccgc aacggctctt 12 0 
gtggcactgg tcttcagtat tcttaccgga agcgctttag gcattatcgg gtatggttta 180 
ctgatggctg tcaccggtgc gctgattgat gaatcgcttg tggaaaaagc gaataagttc 24 0 
tggggtattg attccgtttg tgcatcctat ttttaacaga tgcagctggt gcagtctggg 300 
gctgaggtga agaagcctgg gtcctcggtg aaggtctcct gcaaggcttc tggaggcacc 360 
ttcagcagct atgctatcag ctgggtgcga caggccgctg gacaagggct tgagtggatg 42 0 
ggagggatca tacctaaatt tggtacacca aactacatac agaagttcca gggcagagtc 4 80 
acgattaccg cggacaagtc cacgaccaca gcctacatgg agctgaagaa cctgagatct 54 0 
gaggacacgg ccgtatatta ctgtgcgaga aacgggtcag ggggagccga atactacaac 600 
ggtttggacg tctccggtgg aggcggttca ggcggaggtg gctctggtgg aggcggtagt 660 
cagtctgtgc tgactcagcc accctcagcg tctgggaccc ccgggcagag ggtcaccatc 72 0 
tcttgttctg gaagcagctc caacatcgga agtaattatg tatactggta ccagcagctc 780 
ccaggaacgg cccccaaact cctcatctat aggaataatc agcggccctc aggggtccct 84 0 
gaccgattct ctggctccaa gtctggcacc tcagcctccc tggccatcag tgggctccgg 900 
tccgaggatg aggctgatta ttactgtgca gcatgggatg acagcctgca tgctcgtgta 960 
ttcggcggag ggacca 976 



<210> 34 
<211> 879 
<212> PRT 

<213> Artificial sequence 



<220> 

<223> HBV PreSl scFV linked to Colicin la 



<400> 34 



Met 


Ser 


Asp 


Pro 


Val 


Ala 


Arg 


Gly 


He 


Thr 


Asn 


Pro Gly Ala 


Glu 


Ser 


1 








5 










10 










15 




Leu Gly 


Tyr 


Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 








20 










25 










30 






lie 


Tyr 


Val 
35 


Ala 


Ser 


Asn 


Pro 


Pro 
40 


Arg 


Val 


Ala 


Ser 


Pro 
45 


Val 


Phe 


His 


Gly 


Thr 

50 


Pro 


Pro 


Ala 


Trp 


Ser 
55 


Ser 


Phe 


Gly 


Asn 


Lys 
60 


Thr 


He 


Trp 


Gly 


Gly Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


65 










70 










75 










80 


Glu 


Lys 


Arg 


Asp 


Lys 
85 


Glu 


He 


Thr 


Ala 


Tyr 
90 


Lys 


Asn 


Thr 


Leu 


Ser 
95 


Ala 


Gin 


Gin 


Lys 


Glu 
100 


Asn 


Glu 


Asn 


Lys 


Arg 
105 


Thr 


Glu 


Ala 


Gly 


Lys 
110 


Arg 


Leu 


Ser 


Ala 


Ala 


He 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 



-30- 



JSI-002 







115 










120 










125 








Leu 


Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 




130 










135 










140 










Arg 


Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 


Phe 


Arg 


Thr 


Glu 


He 


145 










150 










155 










160 


Ala 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 










165 










170 










175 




Ala 


Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 


Glu 


Ala 


Arg 


Ser 


Leu 








180 










185 










190 






lie 


Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 






195 










200 










205 








Lys 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 


Arg 


Lys 


Gly 


He 


Leu 




210 










215 










220 










Asp 


Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly Gly Ala- Ala 


Leu 


Ala 


225 










230 










235 










240 


Val 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Glv 


Gin 


Gin 


Thr 


Arg 


Asn 










245 










250 










255 




Asp 


Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 








260 










265 










270 






Ser 


Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 






275 










280 










285 








Thr 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 




290 










295 










300 










Lys 


Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly 


305 










310 










315 










320 


Asp 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 










325 










330 










335 




Asp 


Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 








340 










345 










350 






Tyr 


Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 






355 










360 










365 








Val 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 




370 










375 










380 










Trp 


Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


385 










390 










395 










400 


Ser 


Ala 


Glu 


Ser 


Ala 


Val 


Ala 


Ser 


Asn 


Ser 


Ala 


Arcr 


Asn 


Asn 


Leu 


Ser 










405 










410 










415 




Ala 


Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 








420 










425 










430 






Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Glv 

w J. jr 


He 


Asn 


Gin 






435 










440 










445 








Lys 


He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 




450 










455 










460 










Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 


Lys 


465 










470 










475 










480 


Tyr 


Gly 


Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 










485 










490 










495 




Lys 


Gly 


Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 








500 










505 










510 






Lys 


Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 






515 










520 










525 








Ala 


He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 




530 










535 










540 










Asn 


Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


545 










550 










555 










560 


Ser 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ala 


Arg 


Gly 










565 










570 










575 




Thr 


Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 








580 










585 










590 






Gly 


Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 


Phe 


Ser 


He 






595 










600 










605 









-31- 



JSI-002 



Leu 


Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 




610 










615 




Val 


Thr 


Gly Ala 


Leu 


He 


Asp 


Glu 


625 










630 






Phe 


Trp 


Gly 


He 


Gin 


Met 


Gin 


Leu 










645 








Lys 


Pro 


Gly 


Ser 


Ser 


Val 


Lys 


Val 








660 










Phe 


Ser 


Ser 


Tyr 


Ala 


He 


Ser 


Trp 






675 










680 


Gin 


Gly 


Leu 


Glu 


Trp 


Met 


Gly 


Gly 




690 










695 




Asn 


Tyr 


He 


Gin 


Lys 


Phe 


Gin 


Gly 


705 










710 






Ser 


Thr 


Thr 


Thr 


Ala 


Tyr 


Met 


Glu 










725 








Thr 


Ala 


Val 


Tyr 


Tyr 


Cys 


Ala 


Arg 








740 










Tyr 


Asn 


Glv 


Leu 


Asp 


Val 


Ser 


Gly 






755 










760 


Ser 


Gly 


Gly 


Gly 


Gly 


Ser 


Gin 


Ser 




770 










775 




Ser 


Gly 


Thr 


Pro 


Gly 


Gin 


Arg 


Val 


785 










790 






Ser 


Asn 


He 


Glv 


Ser 


Asn 


Tyr 


Val 










805 








Thr 


Ala 


Pro 


Lys 


Leu 


Leu 


He 


Tyr 








820 










Val 


Pro 


Asp 


Arg 


Phe 


Ser 


Gly 


Ser 






835 










840 


Ala 


He 


Ser 


Gly 


Leu 


Arg 


Ser 


Glu 




850 










855 




Ala 


Trp 


Asp 


Asp 


Ser 


Leu 


His 


Ala 


865 










870 







He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 








620 










Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 






635 










640 


Val 


Gin 


Ser 


Gly 


Ala 


Glu 


Val 


Lys 




650 










655 




Ser 


Cys 


Lys 


Ala 


Ser 


Gly 


Gly 


Thr 


665 










670 






Val 


Ala 


Arg 


Gly 


Gin 


Ala 


Ala 


Gly 










685 








He 


He 


Pro 


Lys 


Phe 


Gly 


Thr 


Pro 








700 










Arg 


Val 


Thr 


He 


Thr 


Ala 


Asp 


Lys 






715 










720 


Leu 


Lys 


Asn 


Leu 


Arg 


Ser 


Glu 


Asp 




730 










735 




Asn 


Gly 


Ser 


Gly 


Gly 


Ala 


Glu 


Tyr 


745 










750 






Gly Gly Gly 


Ser 


Gly. 


Gly 


Gly 


Gly 










765 








Val 


Leu 


Thr 


Gin 


Pro 


Pro 


Ser 


Ala 








780 










Thr 


He 


Ser 


Cys 


Ser 


Gly 


Ser 


Ser 






795 










800 


Tyr 


Trp 


Tyr 


Gin 


Gin 


Leu 


Pro 


Gly 




810 










815 




Arg 


Asn 


Asn 


Gin 


Arg 


Pro 


Ser 


Gly^ 


825 










830 






Lys 


Ser 


Gly 


Thr 


Ser 


Ala 


Ser 


Leu 










845 








Asp 


Glu 


Ala 


Asp 


Tyr 


Tyr 


Cys 


Ala 








860 










Arg 


Val 


Phe 


Gly 


Gly 


Gly 


Thr 





875 



<210> 35 
<211> 2578 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> HBV PreSl scFV linked to Colicin la 
<400> 35 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 12 0 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 240 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 3 00 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 420 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 480 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 54 0 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 720 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 84 0 
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 
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acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 102 0 
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080 
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140 
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 1200 
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260 
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 132 0 
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 1380 
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 1440 
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500 
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560 
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 162 0 
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattca gatgcagctg gtgcagtctg gggctgaggt gaagaagcct 192 0 
gggtcctcgg tgaaggtctc ctgcaaggct tctggaggca ccttcagcag ctatgctatc 1980 
agctgggtgc gacaggccgc tggacaaggg cttgagtgga tgggagggat catacctaaa 2 04 0 
tttggtacac caaactacat acagaagttc cagggcagag tcacgattac cgcggacaag 2100 
tccacgacca cagcctacat ggagctgaag aacctgagat ctgaggacac ggccgtatat 2160 
tactgtgcga gaaacgggtc agggggagcc gaatactaca acggtttgga cgtctccggt 2 22 0 
ggaggcggtt caggcggagg tggctctggt ggaggcggta gtcagtctgt gctgactcag 2 2 80 
ccaccctcag cgtctgggac ccccgggcag agggtcacca tctcttgttc tggaagcagc 2340 
tccaacatcg gaagtaatta tgtatactgg taccagcagc tcccaggaac ggcccccaaa 24 00 
ctcctcatct ataggaataa tcagcggccc tcaggggtcc ctgaccgatt ctctggctcc 2460 
aagtctggca cctcagcctc cctggccatc agtgggctcc ggtccgagga tgaggctgat 2520 
tattactgtg cagcatggga tgacagcctg catgctcgtg tattcggcgg agggacca 2578 



<210> 36 
<211> 679 
<212> PRT 

<213> Artificial sequence 



<220> 

<223> G28 - V50/E217 - S228 of HBsAg ScFV linked to 
colicin la 



<400> 36 



Met 


Ser 


Asp 


Pro 


Val 


Ala 


Arg 


Gly 


He 


Thr 


Asn 


Pro 


Gly 


Ala 


Glu 


Ser 


1 








5 










10 










15 




Leu 


Gly 


Tyr 


Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 








20 










25 










30 






He 


Tyr 


Val 


Ala 


Ser 


Asn 


Pro 


Pro 


Arg 


Val 


Ala 


Ser 


Pro 


Val 


Phe 


His 






35 










40 










45 








Gly 


Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 




50 










55 










60 










Gly Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


65 










70 










75 










80 


Glu 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


Asn 


Thr 


Leu 


Ser 


Ala 










85 










90 










95 




Gin 


Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 


Ala 


Gly 


Lys 


Arg 


Leu 








100 










105 










110 






Ser 


Ala 


Ala 


He 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 






115 










120 










125 








Leu 


Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 




130 










135 










140 










Arg 


Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 


Phe 


Arg 


Thr 


Glu 


He 


145 










150 










155 










160 


Ala 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 










165 










170 










175 




Ala 


Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 


Glu 


Ala 


Arg 


Ser 


Leu 
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180 



He 


Glu 


Gin 


Ala 






195 




Lys 


Ala 


Ala 


Asp 




210 






Asp 


Thr 


Arg 


Leu 


225 








Val 


Leu 


Asp 


Ala 


Asp 


Arg 


Ala 


He 








260 


Ser 


Leu 


Asn 


Thr 






275 




Thr 


Gin 


Gin 


Lys 




290 






Lys 


Phe 


Pro 


Gly 


305 








Asp 


Pro 


Arg 


Phe 


Asp 


Asn 


Arg 


Ala 








340 


Tyr 


Lys 


Arg 


Asn 






355 




Val 


Glu 


Gly 


Asp 




370 






Trp 


Asp 


Lys 


Leu 


385 








Ser 


Ala 


Glu 


Ser 


Ala 


Arg 


Thr 


Asn 








420 


Leu 


Lys 


Glu 


Lys 






435 




Lys 


He 


Ala 


Glu 




450 






Asp 


Ala 


He 


Asn 


465 








Tyr 


Gly 


Ala 


Lys 


Lys 


Gly 


Lys 


Lys 








500 


Lys 


Tyr 


Arg 


Ala 






515 




Ala 


He 


Ala 


Ala 




530 






Asn 


Leu 


Asn 


Arg 


545 








Ser 


Leu 


Ala 


Asp 


Thr 


Glu 


Asn 


Trp 








580 


Gly 


Asn 


Ala 


Ala 






595 




Leu 


Thr 


Gly 


Ser 




610 






Val 


Thr 


Gly 


Ala 


625 








Phe 


Trp 


Gly 


He 



Glu Lys Arg Gin 
200 

Met Leu Ala Glu 

215 

Ser Glu Leu Glu 
230 

Gin Gin Ala Arg 
245 

Ser Glu Ala Arg 

Ala Arg Asn Ala 
280 

Asn Thr Pro Asp 
295 

Arg Ser Ser Thr 
310 

Ala Gly Thr He 
325 

Asn Leu Asn Tyr 

He Leu Asn Asp 
360 

Lys Lys He Tyr 
375 

Arg Gin Arg Leu 
390 

Ala Val Ala Ser 
405 

Glu Gin Lys His 

Glu Asn He Arg 
440 

Glu Lys Arg Lys 
455 

Phe Thr Thr Glu 
470 

Ala Glu Gin Leu 
485 

He Arg Asn Val 

Asp He Asn Lys 
520 

Ala Leu Glu Ser 
535 

Phe Ser Arg Gly 
550 

Trp He Thr Glu 
565 

Arg Pro Leu Phe 
Thr Ala Leu Val 
600 

Ala Leu Gly He 
615 

Leu He Asp Glu 

630 

Gly Phe Thr Phe 
645 



185 



Lys 


Asp 


Ala 


Gin 


Tyr 


Glu 


Arg 


Arg 








220 


Lys 


Asn 


Gly 


Gly 






235 




Leu 


Leu 


Gly 


Gin 




250 






Asn 


Lys 


Leu 


Ser 


265 








Leu 


Thr 


Arg 


Ala 


Gly 


Lys 


Thr 


He 








300 


Asn 


His 


Ser 


He 






315 




Lys 


He 


Thr 


Thr 




330 






Leu 


Leu 


Ser 


His 


345 








Arg 


Asn 


Pro 


Val 


Asn 


Ala 


Glu 


Val 








380 


Leu 


Asp 


Ala 


Arg 






395 




Asn 


Ser 


Ala 


Arg 




410 






Ala 


Asn 


Asp 


Ala 


425 








Asn 


Gin 


Leu 


Ser 


Gin 


Asp 


Glu 


Leu 








460 


Phe 


Leu 


Lys 


Ser 






475 




Ala 


Arg 


Glu 


Met 




490 






Glu 


Glu 


Ala 


Leu 


505 








Lys 


He 


Asn 


Ala 


Val 


Lys 


Leu 


Ser 








540 


Leu 


Gly 


Tyr 


Ala 






555 




Phe 


Gly 


Lys 


Ala 




570 






Val 


Lys 


Thr 


Glu 


585 








Ala 


Leu 


Ala 


Leu 


He 


Gly 


Tyr 


Gly 








620 


Ser 


Leu 


Val 


Glu 






635 




Ser 


Asp 


Tyr 


Tyr 




650 







190 

Asn Ala Asp Lys 
205 

Lys Gly He Leu 

Ala Ala Leu Ala 
240 

Gin Thr Arg Asn 
255 

Ser Val Thr Glu 
270 

Glu Gin Gin Leu 
285 

Val Ser Pro Glu 

Val Val Ser Gly 
320 

Ser Ala Val He 

335 

Ser Gly Leu Asp 
350 

Val Thr Glu Asp 
365 

Ala Leu Ala Glu 

Asn Lys He Thr 
400 

Asn Asn Leu Ser 
415 

Leu Asn Ala Leu 
430 

Gly He Asn Gin 
445 

Lys Ala Thr Lys 

Val Ser Glu Lys 
480 

Ala Gly Gin Ala 
495 

Lys Thr Tyr Glu 
510 

Lys Asp Arg Ala 
525 

Asp He Ser Ser 

Gly Lys Phe Thr 
560 

Val Ala Arg Gly 
575 

Thr He He Ala 
590 

Val Phe Ser He 
605 

Leu Leu Met Ala 

Lys Ala Asn Lys 
640 

Met Ser Trp He 
655 
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Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Glu Asp Glu Ala Asp 

660 665 670 

Tyr Tyr Cys Asn Ser Arg Asp 
675 



<210> 37 
<211> 1975 
<2.12> DNA 

<213> Artificial sequence 

<220> 

<223> G28 - V50/E217 - S228 of HBsAg ScFV linked to 
colicin la 

<400> 37 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 120 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 240 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 3 00 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 42 0 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 480 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 54 0 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 72 0 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 84 0 
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020 
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080 
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 114 0 
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 1200 
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 12 60 
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 13 2 0 
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 13 80 
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 1440 
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500 
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560 
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 1620 
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattgg agtgggttga agatgaggct gactattact gtaactcccg 1920 
ggacagcagt ggtgaagatg aggctgacta ttactgtaac tcccgggaca gcagt 1975 

<210> 38 
<211> 673 
<212> PRT 

<213> Artificial secjuence 

<220> 

<223> CDRs from HBV PreS-l ScFv linked to colicin la 
<400> 38 

Met Ser Asp Pro Val Ala Arg Gly lie Thr Asn Pro Gly Ala Glu Ser 
15 10 15 
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Leu 


Gly 


Tyr 


Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 








20 










25 










30 






He 


Tyr 


Val 


Ala 


Ser 


Asn 


Pro 


Pro 


Arg 


Val 


Ala 


Ser 


Pro 


Val 


Phe 


His 






35 










40 










45 








Gly 


Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 




50 










55 










60 










Gly 


Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


65 










70 










75 










80 


Glu 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


Asn 


Thr 


Leu 


Ser 


Ala 










85 










90 










95 




Gin 


Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 


Ala 


Gly 


Lys 


Arg 


Leu 








100 










105 










110 






Ser 


Ala 


Ala 


He 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 






115 










120 










125 








Leu 


Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 




130 










135 










14 0 










Arg 


Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 


Phe 


Airg 


Thr 


Glu 


He 


145 










150 










155 










160 


Ala 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 










165 










170 










175 




Ala 


Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 


Glu 


Ala 


Arg 


Ser 


Leu 








180 










185 










190 






He 


Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 






195 










200 










205 








Lys 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 


Arg 


Lys 


Gly 


He 


Leu 




210 










215 










220 










Asp 


Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 


Gly 


Ala 


Ala 


Leu 


Ala 


225 










230 










235 










240 


Val 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


Gin 


Gin 


Thr 


Arg 


Asn 










245 










250 










255 




Asp 


Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 








260 










265 










270 






Ser 


Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 






275 










280 










285 








Thr 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 




290 










295 










300 










Lys 


Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly 


305 










310 










315 










320 


Asp 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 










325 










330 










335 




Asp 


Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 








340 










345 










350 






Tyr 


Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 






355 










360 










365 








Val 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 




370 










375 










380 










Trp 


Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


385 










390 










395 










400 


Ser 


Ala 


Glu 


Ser 


Ala 


Val 


Ala 


Ser 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


Ser 










405 










410 










415 




Ala 


Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 








420 










425 










430 






Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 


Gin 






435 










440 










445 








Lys 


Ile^ 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 




450 










455 










460 










Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 


Lys 


465 










470 










475 










480 


Tyr 


Gly 


Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 










485 










490 










495 




Lys 


Gly 


Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 
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500 










505 










510 






Lys 


Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 






515 










520 










525 








Ala 


He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 




530 










535 










540 










Asn 


Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


545 










550 










555 










560 


Ser 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ala 


Arg 


Gly 










565 










570 










575 




Thr 


Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 








580 










585 










590 






Gly Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 


Phe 


Ser 


He 






595 










600 










605 








Leu 


Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 




610 










615 










620 










Val 


Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


625 










630 










635 










640 


Phe 


Trp 


Gly 


He 


Ser 


Tyr 


Ala 


He 


Ser 


Trp 


Val 


Ala 


Arg 


Gly 


Gin 


Ala 










645 










650 










655 




Ala 


Gly 


Gin 


Gly 


Leu 


Glu 


Trp 


Met 


Gly 


Ala 


Ala 


Trp 


Asp 


Asp 


Ser 


Leu 



660 665 670 

His 



<210> 39 
<211> 1959 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> CDRs from HBV PreS-1 ScFv 



linked to colicin la 



<400> 39 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 

gccggaaacg 

ctgagagaat 

gagagccgga 

tcgttaatcg 

gctgatatgc 

ctggaaaaaa 

gggcagcaga 

acggaatcgc 

cagaaaaaca 

tcaacaaatc 

acaaccagcg 

ctggactata 

ggtgacaaga 

cttgatgcca 

ctcagtgcca 

gaaaaagaga 

agaaaacagg 

aaatcagttt 

caggctaaag 

cgggctgaca 

gagtctgtga 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 



ggtgcagaat 
gtaaaccctc 
aacaaaacca 
gaaaaaaggg 
aatgagaata 
aaagatgaaa 
cgacaggagt 
gccggatatg 
tctcttcgta 
aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 



tgattcagat 
tgtctttcat 
aaacgagtgg 
cacagcgtac 
agccggaaaa 
aacactccgt 
gcaggcagag 
gctgcataca 
ggaggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 
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tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 174 0 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattag ctatgctatc agctgggtgc gacaggccgc tggacaaggg 192 0 
cttgagtgga tgggagcagc atgggatgac agcctgcat 1959 

<210> 40 
<211> 18 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> HBV PreS-1 ScFv CDR2 from the heavy chain 
<400> 40 

Gly lie lie Pro Lys Phe Gly Thr Pro Asn Tyr lie Gin Lys Phe Gin 

15 10 15 

Gly Arg 



<210> 41 
<211> 8 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> HBV PreS-1 ScFv CDR2 from the light chain 
<400> 41 

Tyr Arg Asn Asn Gin Arg Pro Ser 
1 5 



<210> 42 

<211> 14 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> HBV PreS-1 ScFv CDR1-CDR2 light chain linker 
<400> 42 

Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu Leu lie 
15 10 



<210> 43 
<211> 683 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> CDRs from HBV PreS-1 ScFv attached to colicin la 
<400> 43 

Ser Asp Pro Val Ala Arg Gly lie Thr Asn Pro Gly Ala Glu Ser Leu 

1 5 10 15 

Gly Tyr Asp Ser Asp Gly His Glu lie Met Ala Val Ala Ser Pro lie 
20 25 30 
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Tyr 


Val 


Ala 


Ser 


Asn 


Pro 


Pro 


Arg 


Val 


Ala 


Ser 


Pro 


Val 


Phe 


His 


Gly 






35 










40 










45 








Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 


Gly 




50 










55 










60 










Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


Glu 


65 










70 










75 










80 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


Asn 


Thr 


Leu 


Ser 


Ala 


Gin 










85 










90 










95 




Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 


Ala 


Gly 


Lys 


Arg 


Leu 


Ser 








100 










105 










110 






Ala 


Ala 


He 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 


Leu 






115 










120 










125 








Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 


Arg 




130 










135 










140 










Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 


Phe 


Arg 


Thr 


Glu 


He 


Ala 


145 










150 










155 










160 


Gly Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 


Ala 










165 










170 










175 




Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 


Glu 


Ala 


Arg 


Ser 


Leu 


He 








180 










185 










190 






Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 


Lys 






195 










200 










205 








Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 


Arg 


Lys 


Gly 


He 


Leu 


Asp 




210 










215 










220 










Thr Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 


Gly 


Ala 


Ala 


Leu 


Ala 


Val 


225 










230 










235 










240 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 










245 










250 










255 




Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 


Ser 








260 










265 










270 






Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 


Thr 






275 










280 










285 








Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 


Lys 




290 










2 95 










300 










Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly 


Asp 


305 










310 










315 










320 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 


Asp 










325 










330 










335 




Asn Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 


Tyr 








340 










345 










350 






Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 


Val 






355 










360 










365 








Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 


Trp 




370 










375 










380 










Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


Ser 


385 










390 










395 










400 


Ala 


Glu 


Ser 


Ala 


Val 


Ala 


Ser 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


Ser 


Ala 










405 










410 










415 




Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 


Leu 








420 










425 










430 






Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 


Gin 


Lys 






435 










440 










445 








He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 


Asp 




450 










455 










460 










Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 


Lys 


Tyr 


465 










470 










475 










480 


Gly Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 


Lys 










485 










490 










495 




Gly Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 


Lys 








500 










505 










510 






Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 


Ala 
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515 520 525 



He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 


Asn 




530 










535 










540 










Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


Ser 


545 










550 










555 










560 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ala 


Arg 


Gly 


Thr 










565 










570 










575 




Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 


Gly 








580 










585 










590 






Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 


Phe 


Ser 


He 


Leu 






595 










600 










605 








Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 


Val 




610 










615 










620 










Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


625 










630 










635 










640 


Trp 


Gly 


He 


Gly 


He 


He 


Pro 


Lys 


Phe 


Gly 


Thr 


Pro 


Asn 


Tyr 


He 


Gin 










645 










650 










655 




Lys 


Phe 


Gin 


Gly 


Arg 


Trp 


Tyr 


Gin 


Gin 


Leu 


Pro 


Gly 


Thr 


Ala 


Pro 


Lys 








660 










665 










670 






Leu 


Leu 


He 


Tyr 


Arg 


Asn 


Asn 


Gin 


Arg 


Pro 


Ser 













675 680 



<210> 44 
<211> 1998 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> CDRs from HBV PreS-1 ScFv attached to colicin la 
<400> 44 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 120 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 240 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 3 00 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 3 60 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 420 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 480 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 540 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 720 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840 
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020 
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080 
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140 
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 1200 
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260 
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 132 0 
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 13 80 
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 1440 
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500 
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560 
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 1620 
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740 
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acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattgg gatcatacct aaatttggta caccaaacta catacagaag 1920 
ttccagggca gatggtacca gcagctccca ggaacggccc ccaaactcct catctatagg 1980 
aataatcagc ggccctca 1998 

<210> 45 
<211> 10 
<212> PRT 

<213> Artificial secjuence 
<220> 

<223> HBV HBsAg ScFv CDRl from the heavy chain 



<400> 45 

Gly Phe Thr Phe Ser Asp Tyr Tyr Met Ser 
15 10 



<210> 46 
<211> 12 
<212> PRT 

<213> Artificial sec[uence 
<220> 

<223> HBV HBsAg ScFv CDR3 from the light chain 
<400> 46 

Asp Glu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser 
1 5 10 



<210> 47 
<211> 14 
<212> PRT 

<213> Artificial sequence 

<220> 

<223> HBV HBsAg ScFv CDR1-CDR2 linker from the light 
chain 

<400> 47 

Trp lie Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Ser 
15 10 



<210> 48 
<211> 679 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> CDRs and FR from HBV HBsAg ScFv linked to Colicin 
la 

<400> 48 

Ser Asp Pro Val Ala Arg Gly lie Thr Asn Pro Gly Ala Glu Ser Leu 

15 10 15 

Gly Tyr Asp Ser Asp Gly His Glu lie Met Ala Val Ala Ser Pro lie 
20 25 30 
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{ 



Tyr 


Val 


Ala 


Ser 


Asn 


Pro 


Pro 


Arg 






35 










40 


Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 




50 










55 




Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


65 










70 






Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 










85 








Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 








100 










Ala 


Ala 


He 


Ala 


Ala 


Arg 


Glu 


Lys 






115 










120 


Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 




130 










135 




Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


145 










150 






Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 










165 








Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 








180 










Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 






195 










200 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 




210 










215 




Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


225 










230 






Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 










245 








Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 








260 










Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 






275 










280 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 




290 










295 




Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


305 










310 






Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 










325 








Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 








340 










Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 






355 










360 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 




370 










375 




Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


385 










390 






Ala 


Glu 


Ser 


Ala 


Val 


Ala 


Ser 


Asn 










405 








Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 








420 










Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 






435 










440 


He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 




450 










455 




Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


465 










470 






Gly 


Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 










485 








Gly 


Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 
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Val 


Ala 


Ser 


Pro 


Val 


Phe 


His 


Gly 










45 








Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 


Gly 








60 










Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


Glu 






75 










80 


Tyr 


Lys 


Asn 


Thr 


Leu 


Ser 


Ala 


Gin 




90 










95 




Thr 


Glu 


Ala 


Gly 


Lys 


Arg 


Leu 


Ser 


105 










110 






Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 


Leu 










125 








Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 


Arg 








140 










Tyr 


Gly 


Phe 


Arg 


Thr 


Glu 


He 


Ala 






155 










160 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 


Ala 




170 










175 




Pro 


Arg. 


Glu 


Ala 


Arg 


Ser 


Leu 


He 


185 










190 






Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 


Lys 










205 








Glu 


Arg 


Arg 


Lys 


Gly 


He 


Leu 


Asp 








220 










Asn 


Gly 


Gly 


Ala 


Ala 


Leu 


Ala 


Val 






235 










240 


Leu 


Gly 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 




250 










255 




Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 


Ser 


265 










270 






Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 


Thr 










285 








Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 


Lys 








300 










His 


Ser 


He 


Val 


Val 


Ser 


Gly 


Asp 






315 










320 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 


Asp 




330 










335 




Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 


Tyr 


345 










350 






Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 


Val 










365 








Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 


Trp 








380 










Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


Ser 






395 










400 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


Ser 


Ala 




410 










415 




Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 


Leu 


425 










430 






Gin 


Leu 


Ser 


Gly 


He 


Asn 


Gin 


Lys 










445 








Asp 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 


Asp 








460 










Leu 


Lys 


Ser 


Val 


Ser 


Glu 


Lys 


Tyr 






475 










480 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 


Lys 




490 










495 




Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 


Lys 
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500 505 510 



Tyr Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 


Ala 






515 










520 










525 








He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 


Asn 




530 










535 










540 










Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


Ser 


545 










550 










555 










560 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ala 


Arg 


Gly 


Thr 










565 










570 










575 




Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 


Gly 








580 










585 










590 






Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 


Phe 


Ser 


He 


Leu 






595 










600 










605 








Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 


Val 




610 










615 










620 










Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


625 










630 










635 










640 


Trp 


Gly 


He 


Gly 


Phe 


Thr 


Phe 


Ser 


Asp 


Tyr 


Tyr 


Met 


Ser 


Trp 


He 


Arg 










645 










650 










655 




Gin 


Ala 


Pro 


Gly 


Lys 


Gly 


Leu 


Glu 


Trp 


Val 


Ser 


Asp 


Glu 


Ala 


Asp 


Tyr 








660 










665 










670 






Tyr 


Cys 


Asn 


Ser 


Arg 


Asp 


Ser 





















675 



<210> 49 
<211> 1986 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> CDRs and FR from HBV HBsAg ScFv linked to Colicin 
la ' 

<400> 49 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 12 0 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 18 0 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 24 0 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 3 00 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 42 0 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 480 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 540 , 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 72 0 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 84 0 
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020 
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080 
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140 
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 12 0 0 
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260 
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 1320 
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 1380 
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 144 0 
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500 
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560 
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gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 1620 
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattgg ctttaccttc agtgattatt atatgtcttg gattcgccag 192 0 
gcgccgggca aaggcctgga atgggtgtcc gatgaagcgg attattattg caacagccgc 1980 
gattcc 1986 

<210> 50 
<211> 10 
<212> PRT 

<213> Artificial sequence 

<220> 

<223> G28 - S37 from HBV HBsAg ScFV 
<400> 50 

Gly Phe Thr Phe Ser Asp Tyr Tyr Met Ser 
1 5 10 . 



<210> 51 
<211> 653 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> G28 - S37 from HBV HBsAg ScFV linked to Colicin la 



<400> 51 



Ser 


Asp 


Pro 


Val 


Ala 


Arg 


Gly 


He 


Thr 


Asn 


Pro 


Gly 


Ala 


Glu 


Ser 


Leu 


1 








5 










10 










15 




Gly 


Tyr 


Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 


He 








20 










25 










30 






Tyr 


Val 


Ala 


Ser 


Asn 


Pro 


Pro 


Arg 


Val 


Ala 


Ser 


Pro 


Val 


Phe 


His 


Gly 






35 










40 










45 








Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 


Gly 




50 










55 










60 










Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


Glu 


65 










70 










75 










80 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 


Tyr 


Lys 


Asn 


Thr 


Leu 


Ser 


Ala 


Gin 










85 










90 










95 




Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 


Ala 


Gly 


Lys 


Arg 


Leu 


Ser 








100 










105 










110 






Ala 


Ala 


lie 


Ala 


Ala 


Arg 


Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 


Leu 






115 










120 










125 








Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 


Arg 




130 










135 










140 










Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 


Phe 


Arg 


Thr 


Glu 


He 


Ala 


145 










150 










155 










160 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 


Ala 










165 










170 










175 




Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 


Glu 


Ala 


Arg 


Ser 


Leu 


He 








180 










185 










190 






Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 


Lys 






195 










200 










205 








Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 


Arg 


Lys 


Gly 


He 


Leu 


Asp 




210 










215 










220 










Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly 


Gly 


Ala 


Ala 


Leu 


Ala 


Val 



225 230 235 240 
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Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 










245 










250 










255 




Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 


Ser 








260 










265 










270 






Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 


Thr 






275 










280 










285 








Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 


Lys 




290 










295 










300 










Phe 


Pro 


Gly Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly 


Asp 


305 










310 










315 










320 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 


Asp 










325 










330 










335 




Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 


Tyr 








340 










345 










350 






Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 


Val 






355 










360 










365 








Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 


Trp 




370 










375 










380 










Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


Ser 


385 










390 










395 










400 


Ala 


Glu 


Ser 


Ala 


Val 


Ala 


Ser 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


Ser 


Ala 










405 










410 










415 




Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 


Leu 








420 










425 










430 






Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 


Gin 


Lys 






435 










440 










445 








He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 


Asp 




450 










455 










460 










Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 


Lys 


Tyr 


465 










470 










475 










480 


Gly Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 


Lys 










485 










490 










495 




Gly 


Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 


Lys 








500 










505 










510 






Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 


Ala 






515 










520 










525 








He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 


Asn 




530 










535 










540 










Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


Ser 


545 










550 










555 










560 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ala 


Arg 


Gly 


Thr 










565 










570 










575 




Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 


Gly 








580 










585 










590 






Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 


Phe 


Ser 


He 


Leu 






595 










600 










605 








Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr 


Gly 


Leu 


Leu 


Met 


Ala 


Val 




610 










615 










620 










Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


625 










630 










635 










640 


Trp 


Gly 


He 


Gly 


Phe 


Thr 


Phe 


Ser 


Asp 


Tyr 


Tyr 


Met 


Ser 









645 650 



<210> 52 
<211> 1908 
<212> DNA 

<213> Artificial sequence 
<220> 
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<223> G28 - S37 from HBV HBsAg ScFV linked to Colicin la 



<400> 52 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 

gccggaaacg 

ctgagagaat 

gagagccgga 

tcgttaatcg 

gctgatatgc 

ctggaaaaaa 

gggcagcaga 

acggaatcgc 

cagaaaaaca 

tcaacaaatc 

acaaccagcg 

ctggactata 

ggtgacaaga 

cttgatgcca 

ctcagtgcca 

gaaaaagaga 

agaaaacagg 

aaatcagttt 

caggctaaag 

cgggctgaca 

gagtctgtga 

tatgcaggaa 

acagagaact 

acggctcttg 

tatggtttac 

aataagttct 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 
tgatggctgt 
ggggtattgg 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
attcaccttc 



ggtgcagaat 
gtaaaccctc 
aacaaaacca 
gaaaaaaggg 
aatgagaata 
aaagatgaaa 
cgacaggagt 
gccggatatg 
tctcttcgta 
aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 
ctgattgatg 
agtgactact 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 
acatgagc 



tgattcagat 
tgtctttcat 
aaacgagtgg 
cacagcgtac 
agccggaaaa 
aacactccgt 
gcaggcagag 
gctgcataca 
ggaggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1908 



<210> 53 
<211> 12 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> E217 - S228 from HBV HBsAg 



<400> 53 

Asp Glu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser 
15 10 



<210> 54 
<211> 655 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> E217 - S228 from HBV HBsAg ScFV linked to Colicin 
la 

<400> 54 

Ser Asp Pro Val Ala Arg Gly lie Thr Asn Pro Gly Ala Glu Ser Leu 
15 10 15 
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Gly 


Tyr 


Asp 


Ser 








20 


Tyr 


Val 


Ala 


Ser 






35 




Thr 


Pro 


Pro 


Ala 




50 






Asn 


Glu 


Trp 


Val 


65 








Lys 


Arg 


^sp 


Lys 


Gin 


Lys 


Glu 


Asn 








100 


Ala 


Ala 


He 


Ala 






115 




Arg 


Ala 


Gly 


Asn 




130 






Leu 


Leu 


Gin 


Ala 


145 








Gly 


Tyr 


Asp 


Ala 


Asp 


Ala 


Asp 


Ser 








180 


Glu 


Gin 


Ala 


Glu 






195 




Ala 


Ala 


Asp 


Met 




210 






Thr 


Arg 


Leu 


Ser 


225 








Leu 


Asp 


Ala 


Gin 


Arg 


Ala 


He 


Ser 








260 


Leu 


Asn 


Thr 


Ala 






275 




Gin 


Gin 


Lys 


Asn 




290 






Phe 


Pro 


Gly 


Arg 


305 








Pro 


Arg 


Phe 


Ala 


Asn 


Arg 


Ala 


Asn 








340 


Lys 


Arg 


Asn 


He 






355 




Glu 


Gly 


Asp 


Lys 




370- 






Asp 


Lys 


Leu 


Arg 


385 








Ala 


Glu 


Ser 


Ala 


Arcr 


Thr 


Asn 


Glu 








420 


Lys 


Glu 


Lys 


Glu 






435 




lie 


Ala 


Glu 


Glu 




450 






Ala 


He 


Asn 


Phe 


465 








Gly 


Ala 


Lys 


Ala 


Gly 


Lys 


Lys 


He 



Asp 


Gly 


His 


Glu 


Asn 


Pro 


Pro 


Arg 








40 


Trp 


Ser 


Ser 


Phe 






c c 




Ala 


Ser 


Pro 


Asp 




70 






Glu 


He 


Thr 


Ala 


85 








Glu 


Asn 


Lys 


Arg 


Ala 


Arg 


Glu 


Lys 








120 


Ala 


Asp 


Ala 


Ala 






135 




Glu 


Leu 


Arg 


Glu 




150 






Leu 


Arg 


Leu 


His 


165 








Leu 


Arg 


He 


Ser 


Lys 


Arg 


Gin 


Lys 








200 


Leu 


Ala 


Glu 


Tyr 






215 




Glu 


Leu 


Glu 


Lys 




230 






Gin 


Ala 


Arg 


Leu 


245 








Glu 


Ala 


Arg 


Asn 


Arg 


Asn 


Ala 


Leu 








280 


Thr 


Pro 


Asp 


Gly 






295 




Ser 


Ser 


Thr 


Asn 




310 






Gly 


Thr 


He 


Lys 


325 








Leu 


Asn 


Tyr 


Leu 


Leu 


Asn 


Asp 


Arg 








360 


Lys 


He 


Tyr 


Asn 






375 




Gin 


Arg 


Leu 


Leu 




390 






Val 


Ala 


Ser 


Asn 


405 








Gin 


Lys 


His 


Ala 


Asn 


He 


Arg 


Asn 








440 


Lys 


Arg 


Lys 


Gin 






455 




Thr 


Thr 


Glu 


Phe 




470 






Glu 


Gin 


Leu 


Ala 


485 








Arg 


Asn 


Val 


Glu 



He 


Met 


Ala 


Val 


25 








Val 


Ala 


Ser 


Pro 


Gly 


Asn 


Lys 


Thr 








60 


Ser 


Pro 


Thr 


Arg 






75 




Tyr 


Lys 


Asn 


Thr 




90 






Thr 


Glu 


Ala 


Gly 


105 








Asp 


Glu 


Asn 


Thr 


Asp 


He 


Thr 


Arg 








140 


Tyr 


Gly 


Phe 


Arg 






155 




Thr 


Glu 


Ser 


Arg 




170 






Pro 


Arg 


Glu 


Ala 


185 








Asp 


Ala 


Gin 


Asn 


Glu 


Arg 


Arg 


Lys 








220 


Asn 


Gly 


Gly 


Ala 






235 




Leu 


Gly 


Gin 


Gin 




250 






Lys 


Leu 


Ser 


Ser 


265 








Thr 


Arg 


Ala 


Glu 


Lys 


Thr 


He 


Val 








300 


His 


Ser 


He 


Val 






315 




He 


Thr 


Thr 


Ser 




330 






Leu 


Ser 


His 


Ser 


345 








Asn 


Pro 


Val 


Val 


Ala 


Glu 


Val 


Ala 








380 


Asp 


Ala 


Arg 


Asn 






395 




Ser 


Ala 


Arg 


Asn 




410 






Asn 


Asp 


Ala 


Leu 


425 








Gin 


Leu 


Ser 


Gly 


Asp 


Glu 


Leu 


Lys 








460 


Leu 


Lys 


Ser 


Val 






475 




Arg 


Glu 


Met 


Ala 




490 






Glu 


Ala 


Leu 


Lys 
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Ala Ser Pro He 
30 

Val Phe His Gly 
45 

He Trp Gly Gly 

Ser Asp He Glu 
80 

Leu Ser Ala Gin 

95 

Lys Arg Leu Ser 
110 

Leu Lys Thr Leu 
125 

Gin Glu Phe Arg 

Thr Glu He Ala 
160 

Met Leu Phe Ala 
175 

Arg Ser Leu He 
190 

Ala Asp Lys Lys 
205 

Gly He Leu Asp 

Ala Leu Ala Val 
240 

Thr Arg Asn Asp 
255 

Val Thr Glu Ser 

270 

Gin Gin Leu Thr 
285 

Ser Pro Glu Lys 

Val Ser Gly Asp 
320 

Ala Val He Asp 
335 

Gly Leu Asp Tyr 
350 

Thr Glu Asp Val 

365 

Leu Ala Glu Trp 

Lys He Thr Ser 
400 

Asn Leu Ser Ala 
415 

Asn Ala Leu Leu 
430 

He Asn Gin Lys 

445 

Ala Thr Lys Asp 

Ser Glu Lys Tyr 
480 

Gly Gin Ala Lys 
495 

Thr Tyr Glu Lys 
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500 










505 










510 






Tyr 


Arg 


Ala 
515 


Asp 


He 


Asn 


Lys 


Lys 
520 


He 


Asn 


Ala 


Lys 


Asp 
525 


Arg 


Ala 


Ala 


He 


Ala 

530 


Ala 


Ala 


Leu 


Glu 


Ser 

535 


Val 


Lys 


Leu 


Ser 


Asp 

540 


He 


Ser 


Ser 


Asn 


Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


Ser 


545 










550 










555 










560 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly Lys 


Ala 


Val 


Ala 


Arg 


Gly 


Thr 










565 










570 










575 




Glu 


Asn 


Trp 


Arg 
580 


Pro 


Leu 


Phe 


Val 


Lys 
585 


Thr 


Glu 


Thr 


He 


He 
590 


Ala 


Gly 


Asn 


Ala 


Ala 
595 


Thr 


Ala 


Leu 


Val 


Ala 
600 


Leu 


Ala 


Leu 


Val 


Phe 
605 


Ser 


He 


Leu 


Thr 


Gly 
610 


Ser 


Ala 


Leu 


Gly 


He 

615 


He 


Gly 


Tyr 


Gly 


Leu 
620 


Leu 


Met 


Ala 


Val 


Thr 


Gly 


Ala 


Leu 


He 


Asp 


Glu 


Ser 


Leu 


Val 


Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


625 










630 










635 










640 


Trp 


Gly 


He 


Asp 


Glu 
64 5 


Ala 


Asp 


Tyr 


Tyr 


Cys 
650 


Asn 


Ser 


Arg 


Asp 


Ser 
655 





<210> 55 
<211> 1911 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> E217 - S228 from HBV HBsAg ScFV linked to Colicin 
la 



<400> 55 

atgtctgacc 

ggccatgaaa 

ggtaccccgc 

gttgatgatt 

aaaaacacgc 

cgcctctctg 

gccggaaacg 

ctgagagaat 

gagagccgga 

tcgttaatcg 

gctgatatgc 

ctggaaaaaa 

gggcagcaga 

acggaatcgc 

cagaaaaaca 

tcaacaaatc 

acaaccagcg 

ctggactata 

ggtgacaaga 

cttgatgcca 

ctcagtgcca 

gaaaaagaga 

agaaaacagg 

aaatcagttt 

caggctaaag 

cgggctgaca 

gagtctgtga 

tatgcaggaa 

acagagaact 

acggctcttg 



ctgtacgtat 
ttatggccgt 
ctgcatggag 
ccccaacccg 
tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 



tacaaatccc 
tgatatttat 
ttccttcggg 
aagtgatatc 
gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 



ggtgcagaat 
gtaaaccctc 
aacaaaacca 
gaaaaaaggg 
aatgagaata 
aaagatgaaa 
cgacaggagt 
gccggatatg 
tctcttcgta 
aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 



cgctggggta 
cacgtgtcga 
tctggggcgg 
acaaggaaat 
agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 



tgattcagat 
tgtctttcat 
aaacgagtgg 
cacagcgtac 
agccggaaaa 
aacactccgt 
gcaggcagag 
gctgcataca 
ggaggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 
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tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattga tgaggctgac tattactgta actcccggga c 1911 

<210> 56 
<211> 650 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> phage ml3 peptide linked to colicin la 



<400> 56 



Met 


Ser 


Pro 


Val 


Ala 


Arci 


Glv 


He 


Thr 


Asn 


Pro 


Glv 


Ala 


Glu 


Ser 


Leu 


1 








5 










10 










15 




Gly Tyr 


Aso 


Ser 


Asp 


Glv 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 


He 








20 










25 










30 






Tyr 


Val 


Ala 


Ser 


Asn 


Pro 


Pro 


Ara 


Val 


Ala 


Ser 


Pro 


Val 


Phe 


His 


Gly 






35 










40 


















Thr 


Pro 


Pro 


Ala 


TrD 


Ser 


Ser 


Phe 


Glv 


Asn 


Lys 


Thr 


He 


TrD 


Gly Gly 




50 










55 










60 










Asn 


Glu 


TrD 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Ara 


Ser 


Asp 






65 










70 










75 










O Vi 


Lys 


Arg 


Asp 


Lys 


Glu 


He 


Thr 


Ala 




Lys 


Asn 


Thr 


Leu 


Ser 














85 










90 










95 




Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Ara 

"-»-y 


Thr 


Glu 


Ala 


Glv 


Lys 


Ara 


Leu 


Ser 








100 










105 










110 






Ala 


Ala 


lie 


Ala 


Ala 




Glu 


Lys 


Asp 


Glu 


Asn 


Thr 


Leu 


Lys 


Thr 


Leu 






115 










12 0 










J. ^ ^ 








Arg Ala 


Glv 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 




Gin 


Glu 


Phe 


Arg 




130 






























Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Ara 


Glu 


Tvr 


Glv 


Phe 


Ara 


Thr 


Glu 


He 


Ala 


145 










150 










155 










160 


Gly 


Tyr 


Asp 


Ala 


Leu 


Aircr 


Leu 


His 


Thr 


Glu 


Ser 


Aires 


Met 


Leu 


Phe 


Ala 










165 










170 










175 




Asp 


Ala 


Asp 


Ser 


Leu 


Ara 

AJ.y 


He 


Ser 


Pro 




Glu 


Ala 


Arg 


Ser 


Leu 


He 








180 










185 










190 






Glu 


Gin 


Ala 


Glu 


Lvs 


Ara 


Gin 


Lys 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 


Lys 






195 










2 00 










9 n R 
^ \j 3 








Ala 


Ala 


ASD 


Met 


Leu 


Ala 


Glu 


Tvr 


Glu 


Ara 


Aira 


Lys 


Glv 


He 


Leu 


Asp 




210 










215 










22 0 










Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Glv 


Glv 


Ala 


Ala 


Leu 


Ala 


Val 


225 










230 










235 










240 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Ara 


Leu 


Leu 


Glv 


Gin 


Gin 


Thr 


Arg 


Asn 


Asp 










245 










250 










255 




Arg 


Ala 


lie 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 


Ser 








260 










265 










270 






Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 


Thr 






275 










280 










285 








Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 


Lys 




290 










295 










300 










Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly Asp 


305 










310 










315 










320 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 


Asp 










325 










330 










335 




Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 


Tyr 








340 










345 










350 






Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 


Val 






355 










360 










365 








Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 


Trp 




370 










375 










380 










Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


Ser 
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385 



Ala 


Glu 


Ser 


Ala 


.Val 










405 


Arg 


Thr 


Asn 


Glu 


Gin 








420 




Lys 


Glu 


Lys 


Glu 


Asn 






435 






lie 


Ala 


Glu 


Glu 


Lys 




450 








Ala 


He 


Asn 


Phe 


Thr 


465 










Gly 


Ala 


Lys 


Ala 


Glu 










485 


Gly 


Lvs 


Lys 


He 


Ara 








500 




Tyr 


Arg 


Ala 


Asp 


He 






515 






lie 


Ala 


Ala 


Ala 


Leu 




530 








Leu 


Asn 


Arcr 


Phe 


Ser 


545 










Leu 


Ala 


Asp 


Trp 


He 










565 


Glu 


Asn 


Trp 


Arcf 


Pro 








580 




Asn 


Ala 


Ala 


Thr 


Ala 






595 






Thr 


Gly 


Ser 


Ala 


Leu 




610 








Thr 


Gly 


Ala 


Leu 


He 


625 










Trp 


Gly 


He 


Thr 


Leu 



645 



390 



Ala 


Ser 


Asn 


Ser 


Ala 










410 


Lys 


His 


Ala 


Asn 


Asp 








425 




He 


Arg 


Asn 


Gin 


Leu 






440 






Arg 


Lys 


Gin 


Asp 


Glu 




455 








Thr 


Glu 


Phe 


Leu 


Lys 


470 










Gin 


Leu 


Ala 


Ara 


Glu 










490 


Asn 


Val 


Glu 


Glu 


Ala 








505 




Asn 


Lys 


Lys 


He 


Asn 






520 






Glu 


Ser 


Val 


Lys 


Leu 




535 








Ara 


Gly 


Leu 


Gly Tyr 


550 










Thr 


Glu 


Phe 


Gly 


Lys 










570 


Leu 


Phe 


Val 


Lys 


Thr 








585 




Leu 


Val 


Ala 


Leu 


Ala 






600 






Gly 


He 


He 


Gly 


Tyr 




615 








Asp 


Glu 


Ser 


Leu 


Val 


630 










Thr 


Thr 


Lys 


Leu 


Tyr 



650 



395 










400 


Arg 


Asn 


Asn 


Leu 


Ser 


Ala 










415 




Ala 


Leu 


Asn 


Ala 


Leu 


Leu 








430 






Ser 


Gly 


He 


Asn 


Gin 


Lys 






445 








Leu 


Lys 


Ala 


Thr 


Lys 


Asp 




460 










Ser 


Val 


Ser 


Glu 


Lys 


Tyr 


475 










480 


Met 


Ala 


Gly Gin 


Ala 


Lvs 










495 




Leu 


Lys 


Thr 


Tyr 


Glu 


Lys 








510 






Ala 


Lys 


Asp 


Arg 


Ala 


Ala 






525 








Ser 


Asp 


He 


Ser 


Ser 


Asn 




540 










Ala 


Gly 


Lys 


Phe 


Thr 


Ser 


555 










560 


Ala 


Val 


Ala 


Arg 


Gly 


Thr 










575 




Glu 


Thr 


He 


He 


Ala 


Gly 








590 






Leu 


Val 


Phe 


Ser 


He 


Leu 






605 








Gly 


Leu 


Leu 


Met 


Ala 


Val 




620 










Glu 


Lys 


Ala 


Asn 


Lys 


Phe 


635 










64 0 



<210> 57 
<211> 653 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> phage ml3 peptide linked to colicin la 



<400> 57 



Met 


Ser 


Asp 


Pro 


Val 


Ala 


Arg 


Gly 


He 


Thr 


Asn 


Pro 


Gly Ala 


Glu 


Ser 


1 








5 










10 










15 




Leu Gly 


Tyr 


Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro 








20 










25 










30 






He 


Tyr 


Val 
35 


Ala 


Ser 


Asn 


Pro 


Pro 
40 


Arg 


Val 


Ala 


Ser 


Pro 
45 


Val 


Phe 


His 


Gly Thr 


Pro 


Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly 


Asn 


Lys 


Thr 


He 


Trp 


Gly 




50 










55 










60 










Gly 


Asn 


Glu 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He 


65 










70 










75 










80 


Glu 


Lys 


Arg 


Asp 


Lys 
85 


Glu 


He 


Thr 


Ala 


Tyr 
90 


Lys 


Asn 


Thr 


Leu 


Ser 
95 


Ala 


Gin 


Gin 


Lys 


Glu 


Asn 


Glu 


Asn 


Lys 


Arg 


Thr 


Glu 


Ala 


Gly Lys 


Arg 


Leu 








100 










105 










110 






Ser 


Ala 


Ala 
115 


He 


Ala 


Ala 


Arg 


Glu 
120 


Lys 


Asp 


Glu 


Asn 


Thr 
125 


Leu 


Lys 


Thr 


Leu 


Arg 


Ala 


Gly 


Asn 


Ala 


Asp 


Ala 


Ala 


Asp 


He 


Thr 


Arg 


Gin 


Glu 


Phe 
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130 










135 










140 










Arg 


Leu 


Leu 


Gin 


Ala 


Glu 


Leu 


Arg 


Glu 


Tyr 


Gly 


Phe 


Arg 


Thr 


Glu 


He 


145 










150 










155 










160 


Ala 


Gly 


Tyr 


Asp 


Ala 


Leu 


Arg 


Leu 


His 


Thr 


Glu 


Ser 


Arg 


Met 


Leu 


Phe 










165 










170 










175 




Ala 


Asp 


Ala 


Asp 


Ser 


Leu 


Arg 


He 


Ser 


Pro 


Arg 


Glu 


Ala 


Arg 


Ser 


Leu 








180 










185 










190 






He 


Glu 


Gin 


Ala 


Glu 


Lys 


Arg 


Gin 


Lys 


Asp 


Ala 


Gin 


Asn 


Ala 


Asp 


Lys 






195 










200 










205 








Lys 


Ala 


Ala 


Asp 


Met 


Leu 


Ala 


Glu 


Tyr 


Glu 


Arg 


Arg 


Lys 


Gly 


He 


Leu 




210 










215 










220 










Asp 


Thr 


Arg 


Leu 


Ser 


Glu 


Leu 


Glu 


Lys 


Asn 


Gly Gly 


Ala 


Ala 


Leu 


Ala 


225 










230 










235 










240 


Val 


Leu 


Asp 


Ala 


Gin 


Gin 


Ala 


Arg 


Leu 


Leu 


Gly Gin 


Gin 


Thr 


Arg 


Asn 










245 










250 










255 




Asp 


Arg 


Ala 


He 


Ser 


Glu 


Ala 


Arg 


Asn 


Lys 


Leu 


Ser 


Ser 


Val 


Thr 


Glu 








260 










265 










270 






Ser 


Leu 


Asn 


Thr 


Ala 


Arg 


Asn 


Ala 


Leu 


Thr 


Arg 


Ala 


Glu 


Gin 


Gin 


Leu 






275 










280 










285 








Thr 


Gin 


Gin 


Lys 


Asn 


Thr 


Pro 


Asp 


Gly 


Lys 


Thr 


He 


Val 


Ser 


Pro 


Glu 




290 










295 










300 










Lys 


Phe 


Pro 


Gly 


Arg 


Ser 


Ser 


Thr 


Asn 


His 


Ser 


He 


Val 


Val 


Ser 


Gly 


305 










310 










315 










320 


Asp 


Pro 


Arg 


Phe 


Ala 


Gly 


Thr 


He 


Lys 


He 


Thr 


Thr 


Ser 


Ala 


Val 


He 










325 










330 










335 




Asp 


Asn 


Arg 


Ala 


Asn 


Leu 


Asn 


Tyr 


Leu 


Leu 


Ser 


His 


Ser 


Gly 


Leu 


Asp 








340 










345 










350 






Tyr 


Lys 


Arg 


Asn 


He 


Leu 


Asn 


Asp 


Arg 


Asn 


Pro 


Val 


Val 


Thr 


Glu 


Asp 






355 










360 










365 








Val 


Glu 


Gly 


Asp 


Lys 


Lys 


He 


Tyr 


Asn 


Ala 


Glu 


Val 


Ala 


Leu 


Ala 


Glu 




370 










375 










380 










Trp 


Asp 


Lys 


Leu 


Arg 


Gin 


Arg 


Leu 


Leu 


Asp 


Ala 


Arg 


Asn 


Lys 


He 


Thr 


385 










390 










395 










400 


Ser 


Ala 


Glu 


Ser 


Ala 


Val 


Ala 


Ser 


Asn 


Ser 


Ala 


Arg 


Asn 


Asn 


Leu 


Ser 










405 










410 










415 




Ala 


Arg 


Thr 


Asn 


Glu 


Gin 


Lys 


His 


Ala 


Asn 


Asp 


Ala 


Leu 


Asn 


Ala 


Leu 








420 










425 










430 






Leu 


Lys 


Glu 


Lys 


Glu 


Asn 


He 


Arg 


Asn 


Gin 


Leu 


Ser 


Gly 


He 


Asn 


Gin 






435 










440 










445 








Lys 


He 


Ala 


Glu 


Glu 


Lys 


Arg 


Lys 


Gin 


Asp 


Glu 


Leu 


Lys 


Ala 


Thr 


Lys 




450 










455 










460 










Asp 


Ala 


He 


Asn 


Phe 


Thr 


Thr 


Glu 


Phe 


Leu 


Lys 


Ser 


Val 


Ser 


Glu 


Lys 


465 










470 










475 










480 


Tyr 


Gly 


Ala 


Lys 


Ala 


Glu 


Gin 


Leu 


Ala 


Arg 


Glu 


Met 


Ala 


Gly 


Gin 


Ala 










485 










490 










495 




Lys 


Gly 


Lys 


Lys 


He 


Arg 


Asn 


Val 


Glu 


Glu 


Ala 


Leu 


Lys 


Thr 


Tyr 


Glu 








500 










505 










510 






Lys 


Tyr 


Arg 


Ala 


Asp 


He 


Asn 


Lys 


Lys 


He 


Asn 


Ala 


Lys 


Asp 


Arg 


Ala 






515 










520 










525 








Ala 


He 


Ala 


Ala 


Ala 


Leu 


Glu 


Ser 


Val 


Lys 


Leu 


Ser 


Asp 


He 


Ser 


Ser 




530 










535 










540 










Asn 


Leu 


Asn 


Arg 


Phe 


Ser 


Arg 


Gly 


Leu 


Gly 


Tyr 


Ala 


Gly 


Lys 


Phe 


Thr 


545 










550 










555 










560 


Ser 


Leu 


Ala 


Asp 


Trp 


He 


Thr 


Glu 


Phe 


Gly 


Lys 


Ala 


Val 


Ala 


Arg 


Gly 










565 










570 










575 




Thr 


Glu 


Asn 


Trp 


Arg 


Pro 


Leu 


Phe 


Val 


Lys 


Thr 


Glu 


Thr 


He 


He 


Ala 








580 










585 










590 






Gly 


Asn 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 


Leu 


Ala 


Leu 


Val 


Phe 


Ser 


He 






595 










600 










605 








Leu 


Thr 


Gly 


Ser 


Ala 


Leu 


Gly 


He 


He 


Gly 


Tyr Gly 


Leu 


Leu 


Met 


Ala 




610 










615 










620 
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Val Thr Gly Ala Leu lie Asp Glu Ser Leu Val Glu Lys Ala Asn Lys 
625 630 635 640 

Phe Trp Gly lie Cys Thr Leu Thr Thr Lys Leu Tyr Cys 
645 650 



<210> 58 
<211> 1899 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> phage ml3 peptide linked to colicin la 



<400> 58 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 120 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 240 
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 3 00 
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360 
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 42 0 
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcataca 480 
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 54 0 
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600 
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660 
ctggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgctc 72 0 
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780 
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840 
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900 
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960 
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020 
ctggactata aacgcaatat tctgaatgac ,cggaatccgg tggtgacaga ggatgtggaa 1080 
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140 
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 12 00 
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260 
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 13 2 0 
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 1380 
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 144 0 
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500 
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560 
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 162 0 
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680 
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 174 0 
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800 
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860 
aataagttct ggggtattac tctcactacc aaactctac 1899 



<210> 59 
<211> 1904 
<212> DNA 

<213> Artificial sequence 



<220> 

<22 3> phage ml3 peptide linked to colicin la 
<400> 59 

atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 
ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat 120 
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgg 180 
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac 240 
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aaaaacacgc 
cgcctctctg 
gccggaaacg 
ctgagagaat 
gagagccgga 
tcgttaatcg 
gctgatatgc 
ctggaaaaaa 
gggcagcaga 
acggaatcgc 
cagaaaaaca 
tcaacaaatc 
acaaccagcg 
ctggactata 
ggtgacaaga 
cttgatgcca 
ctcagtgcca 
gaaaaagaga 
agaaaacagg 
aaatcagttt 
caggctaaag 
cgggctgaca 
gagtctgtga 
tatgcaggaa 
acagagaact 
acggctcttg 
tatggtttac 
aataagttct 



tcagcgcgca 
cggcgattgc 
cagatgccgc 
acggattccg 
tgctgtttgc 
aacaggctga 
ttgctgaata 
atggcggggc 
cacggaatga 
ttaacacggc 
cgcctgacgg 
attctattgt 
cagtcatcga 
aacgcaatat 
aaatttataa 
gaaataaaat 
gaacaaatga 
atatacgtaa 
atgaactgaa 
cagaaaaata 
ggaagaaaat 
ttaacaaaaa 
agctgtctga 
aatttacaag 
ggcgtcctct 
tggcactggt 
tgatggctgt 
ggggtatttg 



gcagaaagag 
tgcaagggaa 
tgatattaca 
tactgaaatc 
tgatgctgat 
aaaacggcag 
cgagcgcaga 
agcccttgcc 
cagggccatt 
ccgtaatgca 
caaaacgata 
tgtgagcggt 
taaccgtgca 
tctgaatgac 
tgctgaagtt 
cacctctgct 
gcaaaagcat 
ccagctttcc 
ggcaacgaaa 
tggtgcaaaa 
acgtaatgtt 
aattaatgca 
tatatcgtct 
tcttgctgac 
ttttgttaaa 
cttcagtatt 
caccggtgcg 
tactctcact 



aatgagaata 
aaagatgaaa 
cgacaggagt 
gccggatatg 
tctcttcgta 
aaggatgcgc 
aaaggtattc 
gttcttgatg 
tcagaggccc 
ttaaccagag 
gtttcccctg 
gatccgagat 
aacctgaatt 
cggaatccgg 
gctgaatggg 
gaatctgcgg 
gcaaatgacg 
ggcatcaatc 
gacgcaatta 
gctgagcagt 
gaagaggcat 
aaagatcgtg 
aatctgaaca 
tggatcactg 
acagaaacca 
cttaccggaa 
ctgattgatg 
accaactata 



agcgtactga 
acacactgaa 
tcagactcct 
acgccctccg 
tatctccccg 
agaacgcaga 
tggacacccg 
cacaacaggc 
ggaataaact 
ctgaacaaca 
aaaaattccc 
ttgccggtac 
atcttctgag 
tggtgacaga 
ataagttacg 
taaattcggc 
ctcttaatgc 
agaagatagc 
atttcacaac 
tagccagaga 
taaaaacgta 
cagcgattgc 
gattcagtcg 
agtttggtaa 
tcatagcagg 
gcgctttagg 
aatcgcttgt 
ctgt 



agccggaaaa 
aacactccgt 
gcaggcagag 
gctgcataca 
99aggccagg 
caagaaggcc 
gttgtcagag 
ccgtctgctc 
cagttcagtg 
gctgacgcaa 
ggggcgttca 
gataaaaatc 
ccattccggt 
ggatgtggaa 
gcaaagattg 
gagaaataac 
cctgttgaag 
ggaagagaaa 
agagttcctg 
gatggccggg 
tgaaaagtac 
cgcagccctt 
gggactggga 
ggctgtccgg 
caatgccgca 
cattatcggg 
ggaaaaagcg 



300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1904 



<210> 60 

<211> 13 
<212> PRT 

<213> Candida albicans 



<400> 60 

Gly Phe Arg Leu Thr Asn Phe Gly Tyr Phe Glu Pro Gly 
15 10 



<210> 61 
<211> 657 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Candida albicans alpha mating pheromone attached 
to colicin 



<400> 61 



Gly Phe Arg 


Leu 


Thr 


Asn 


Phe 


Gly 


Tyr 


Phe 


Glu 


Pro 


Gly Met Ser 


Asp 


1 








5 










10 






15 




Pro 


Val 


Ala 


Arg 


Gly 


He 


Thr 


Asn 


Pro 


Gly 


Ala 


Glu 


Ser Leu Gly 


Tyr 








20 










25 








30 




Asp 


Ser 


Asp 


Gly 


His 


Glu 


He 


Met 


Ala 


Val 


Ala 


Ser 


Pro He Tyr 


Val 






35 










40 










45 




Ala 


Ser 


Asn 


Pro 


Pro 


Arg 


Val 


Ala 


Ser 


Pro 


Val 


Phe 


His Gly Thr 


Pro 




50 










55 










60 






Pro 


Ala 


Trp 


Ser 


Ser 


Phe 


Gly Asn 


Lys 


Thr 


He 


Trp 


Gly Gly Asn 


Glu 


65 










70 










75 






80 


Trp 


Val 


Ala 


Ser 


Pro 


Asp 


Ser 


Pro 


Thr 


Arg 


Ser 


Asp 


He Glu Lys 


Arg 
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Asp Lys Glu lie 
100 

Glu Asn Glu Asn 

115 

lie Ala Ala Arg 
130 

Gly Asn Ala Asp 
145 

Gin Ala Glu Leu 

Asp Ala Leu Arg 
180 

Asp Ser Leu Arg 
195 

Ala Glu Lys Arg 
210 

Asp Met Leu Ala 
225 

Leu Ser Glu Leu 

Ala Gin Gin Ala 
260 

lie Ser Glu Ala 
275 

Thr Ala Arg Asn 

290 

Lys Asn Thr Pro 
305 

Gly Arg Ser Ser 

Phe Ala Gly Thr 
340 

Ala Asn Leu Asn 
355 

Asn lie Leu Asn 

370 

Asp Lys Lys lie 
385 

Leu Arg Gin Arg 

Ser Ala Val Ala 
420 

Asn Glu Gin Lys 
435 

Lys Glu Asn lie 
450 

Glu Glu Lys Arg 

465 

Asn Phe Thr Thr 

Lys Ala Glu Gin 
500 

Lys lie Arg Asn 
515 

^ Ala Asp lie Asn 
530 

Ala Ala Leu Glu 

545 

Arg Phe Ser Arg 



Thr 


Ala 


Tyr 


Lys 


Lys 


Arg 


Thr 


Glu 








120 


Glu 


Lys 


Asp 


Glu 






135 




Ala 


Ala 


Asp 


He 




150 






Arg 


Glu 


Tyr 


Gly 


165 








Leu 


His 


Thr 


Glu 


lie 


Ser 


Pro 


Arg 








200 


Gin 


Lys 


Asp 


Ala 






215 




Glu 


Tyr 


Glu 


Arg 




230 






Glu 


Lys 


Asn 


Gly 


245 








Arg 


Leu 


Leu 


Gly 


Arg 


Asn 


Lys 


Leu 








280 


Ala 


Leu 


Thr 


Arg 






295 




Asp 


Gly 


Lys 


Thr 




310 






Thr 


Asn 


His 


Ser 


325 








He 


Lys 


He 


Thr 


Tyr 


Leu 


Leu 


Ser 








360 


Asp 


Arg 


Asn 


Pro 






375 




Tyr 


Asn 


Ala 


Glu 




390 






Leu 


Leu 


Asp 


Ala 


405 








Ser 


Asn 


Ser 


Ala 


His 


Ala 


Asn 


Asp 








440 


Arg 


Asn 


Gin 


Leu 






455 




Lys 


Gin 


Asp 


Glu 




470 






Glu 


Phe 


Leu 


Lys 


485 








Leu 


Ala 


Arg 


Glu 


Val 


Glu 


Glu 


Ala 








520 


Lys 


Lys 


He 


Asn 






535 




Ser 


Val 


Lys 


Leu 




550 






Gly 


Leu 


Gly 


Tyr 



565 





90 






Asn 


Thr 


Leu 


Ser 


105 








Ala 


Gly 


Lys 


Arg 


Asn 


Thr 


Leu 


Lys 








140 


Thr 


Arg 


Gin 


Glu 






155 




Phe 


Arg 


Thr 


Glu 




170 






Ser 


Arg 


Met 


Leu 


185 








Glu 


Ala 


Arg 


Ser 


Gin 


Asn 


Ala 


Asp 








220 


Arg 


Lys 


Gly 


He 






235 




Gly 


Ala 


Ala 


Leu 




250 






Gin 


Gin 


Thr 


Arg 


265 








Ser 


Ser 


Val 


Thr 


Ala 


Glu 


Gin 


Gin 








300 


He 


Val 


Ser 


Pro 






315 




He 


Val 


Val 


Ser 




330 






Thr 


Ser 


Ala 


Val 


345 








His 


Ser 


Gly 


Leu 


Val 


Val 


Thr 


Glu 








380 


Val 


Ala 


Leu 


Ala 






395 




Arg 


Asn 


Lys 


He 




410 






Arg 


Asn 


Asn 


Leu 


425 








Ala 


Leu 


Asn 


Ala 


Ser 


Gly 


He 


Asn 








460 


Leu 


Lys 


Ala 


Thr 






475 




Ser 


Val 


Ser 


Glu 




490 






Met 


Ala 


Gly 


Gin 


505 








Leu 


Lys 


Thr 


Tyr 


Ala 


Lys 


Asp 


Arg 








540 


Ser 


Asp 


He 


Ser 






555 




Ala 


Gly 


Lys 


Phe 




570 











95 




Ala 


Gin 


Gin 


Lys 




110 






Leu 


Ser 


Ala 


Ala 


125 








Thr 


Leu 


Arg 


Ala 


Phe 


Arg 


Leu 


Leu 








160 


He 


Ala 


Gly 


Tyr 






175 




Phe 


Ala 


Asp 


Ala 




190 






Leu 


He 


Glu 


Gin 


205 








Lys 


Lys 


Ala 


Ala 


Leu 


Asp 


Thr 


Arg 








240 


Ala 


Val 


Leu 


Asp 






255 




Asn 


Asp 


Arg 


Ala 




270 






Glu 


Ser 


Leu 


Asn 


285 








Leu 


Thr 


Gin 


Gin 


Glu 


Lys 


Phe 


Pro 








320 


Gly 


Asp 


Pro 


Arg 






335 




He 


Asp 


Asn 


Arg 




350 






Asp 


Tyr 


Lys 


Arg 


365 








Asp 


Val 


Glu 


Gly 


Glu 


Trp 


Asp 


Lys 








400 


Thr 


Ser 


Ala 


Glu 






415 




Ser 


Ala 


Arg 


Thr 




430 






Leu 


Leu 


Lys 


Glu 


445 








Gin 


Lys 


He 


Ala 


Lys 


Asp 


Ala 


He 








480 


Lys 


Tyr 


Gly Ala 






495 




Ala 


Lys 


Gly 


Lys 




510 






Glu 


Lys 


Tyr 


Arg 


525 








Ala 


Ala 


He 


Ala 


Ser 


Asn 


Leu 


Asn 








560 


Thr 


Ser 


Leu 


Ala 






575 
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Asp Trp lie Thr 
580 

Trp Arg Pro Leu 
595 

Ala Thr Ala Leu 
610 

Ser Ala Leu Gly 
625 

Ala Leu lie Asp 
He 



Glu Phe Gly Lys 

Phe Val Lys Thr 
600 

Val Ala Leu Ala 
615 

He He Gly Tyr 
630 

Glu Ser Leu Val 
645 



Ala Val Ala Arg 
585 

Glu Thr He He 

Leu Val Phe Ser 
620 

Gly Leu Leu Met 
635 

Glu Lys Ala Asn 
650 



Gly Thr Glu Asn 
590 

Ala Gly Asn Ala 
605 

He Leu Thr Gly 

Ala Val Thr Gly 
640 

Lys Phe Trp Gly 
655 



<210> 62 
<211> 1917 
<212> DNA 

<213> Artificial secg[uence 

<220> 

<223> Candida albicans alpha mating pheromone attached 
to colicin 



<400> 62 

ggtttccgac 

acaaatcccg 

gatatttatg 

tccttcggga 

agtgatatcg 

cagaaagaga 

gcaagggaaa 

gatattacac 

actgaaatcg 

gatgctgatt 

aaacggcaga 

gagcgcsgaa 

gcccttgccg 
agggccattt 
cgtaatgcat 
aaaacgatag 
gtgagcggtg 
aaccgtgcaa 
ctgaatgacc 
gctgaagttg 
acctctgctg 
caaaagcatg 
cagctttccg 
gcaacgaaag 
ggtgcaaaag 
cgtaatgttg 
attaatgcaa 
atatcgtcta 
cttgctgact 



tgactcgttt 
gtgcagaatc 
taaaccctcc 
acaaaaccat 
aaaaaaggga 
atgagaataa 
aagatgaaaa 
gacaggagtt 
ccggatatga 
ctcttcgtat 
aggatgcgca 
aa99tattct 
ttcttgatgc 
cagaggcccg 
taaccagagc 
tttcccctga 
atccgagatt 
acctgaatta 
ggaatccggt 
ctgaatggga 
aatctgcggt 
caaatgacgc 
gcatcaatca 
acgcaattaa 
ctgagcagtt 
aagaggcatt 
aagatcgtgc 
atctgaacag 
ggatcactga 



cggttatttt 
gctggggtat 
acgtgtcgat 
ctggggcgga 
caaggaaatc 
gcgtactgaa 
cacactgaaa 
cagactcctg 
cgccctccgg 
atctccccgg 
gaacgcagac 
ggacacccgg 
acaacaggcc 
gaataaactc 
tgaacaacag 
aaaattcccg 
tgccggtacg 
tcttctgagc 
ggtgacagag 
taagttacgg 
aaattcggcg 
tcttaatgcc 
gaagatagcg 
tttcacaaca 
agccagagag 
aaaaacgtat 
agcgattgcc 
attcagtcgg 
gtttggtaag 



gaacctggta 
gattcagatg 
gtctttcatg 
aacgagtggg 
acagcgtaca 
gccggaaaac 
acactccgtg 
caggcagagc 
ctgcatacag 
gaggccaggt 
aagaaggccg 
ttgtcagagc 
cgtctgctcg 
agttcagtga 
ctgacgcaac 
gggcgttcat 
ataaaaatca 
cattccggtc 
gatgtggaag 
caaagattgc 
agaaataacc 
ctgttgaagg 
gaagagaaaa 
gagttcctga 
atggccgggc 
gaaaagtacc 
gcagcccttg 
ggactgggat 
gctgtccgga 



tgtctgaccc 
gccatgaaat 
gtaccccgcc 
ttgatgattc 
aaaacacgct 
gcctctctgc 
ccggaaacgc 
tgagagaata 
agagccggat 
cgttaatcga 
ctgatatgct 
tggaaaaaaa 
ggcagcagac 
cggaatcgct 
agaaaaacac 
caacaaatca 
caaccagcgc 
tggactataa 
gtgacaagaa 
ttgatgccag 
tcagtgccag 
aaaaagagaa 
gaaaacagga 
aatcagtttc 
aggctaaagg 
gggctgacat 
agtctgtgaa 
atgcaggaaa 
cagagaactg 



tgtacgtatt 
tatggccgtt 
tgcatggagt 
cccaacccga 
cagcgcgcag 
ggcgattgct 
agatgccgct 
cggattccgt 
gctgtttgct 
acaggctgaa 
tgctgaatac 
tggcggggca 
acggaatgac 
taacacggcc 
gcctgacggc 
ttctattgtt 
agtcatcgat 
acgcaatatt 
aatttataat 
aaataaaatc 
aacaaatgag 
tatacgtaac 
tgaactgaag 
agaaaaatat 
gaagaaaata 
taacaaaaaa 
gctgtctgat 
atttacaagt 
gcgtcctctt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

132 0 

1380 

1440 

1500 

1560 

1620 

1680 

1740 



tttgttaaaa cagaaaccat catagcaggc aatgccgcaa cggctcttgt ggcactggtc 1800 
ttcagtattc ttaccggaag cgctttaggc attatcgggt atggtttact gatggctgtc 1860 
accggtgcgc tgattgatga atcgcttgtg gaaaaagcga ataagttctg gggtatt 1917 
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